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THE PRODUCTION AND SELECTION OF A 
FAMILY OF STRAINS IN PENICILLIUM 
CHRYSOGENUM 
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production of the then new drug, penicillin, t 
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participated in the project 


wing carried on under the 
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in America, including a cor 
and used during that perio¢ 
(12), Raper (39, 40), Raper 
(54). Florey et al. (15) 
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ir. Production 
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In 1945, howe 
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ol operation 


Che first penicillis 
urface culture method 
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production of this culture hould be 
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Research Laboratory 
and associates at the Carnegie 
initial and indicative production 
Minnesota, by Drs. Christense1 
it uperiority was demot 
Professors Peterson and Johnson 
train’ was shown to yield appre 
parent, and during 
production of the drug 
this variant 
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at that date, and it gave better penicillis 
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approximately half full \gitation of the liquid, accompanied whet 


necessary by gentle scraping of the surface of the culture with a transter 


loop OF serological pipette, served to bring the spores into suspensio1 

Sterile pipettes and water blanks wer employed to make dilutior 

When suspens of a particular spore concentration wer required 

counts were made with a haemacytometer and adjustment of the spore 

load accomplished by dilution procedures In some inst: pore 

suspensions W assed through sterile Whatman } 

to remove mycelial fragments and eliminate spore 

Kor plat , a standardized procedure has bee 

pore suspensions of various histories have been ha 

poured in advance and allowed to solidify on a leveled tabl 

culture room | ] ] I 1 ace of each plate ol agar 

liter of a suitably diluted spore suspension is introduced with 

pipette The pl: is rotated to spread the suspension over 

alter which it is returned to its original position and lett 

at room temperature 

In a limited number of instances, individual sporelings were tsolated 

through a modification « ingle-spore isolation technique described 

by Thom and Raper (55) In this procedure, a diluted spore suspet 
pread onto hard (4%) cleared agar containing 0.5°% sucrose 
ly nutrient \fter approximately 15—20 hours (the time varying 

with the strain) at room temperature, germination has usually progressed 

to the point where isolation can be begun. The operator, working under 

a high-powered stereoscopic microscope, then proceeds to remove selected 


porelings together with a small square of the underlying agar, utilizing 


a microscalpel fashioned from a fine sewing needle w 

into a glass rod and ground flat on a carborundum stone 

terilized by d ng it into a vial of aleohol and then quickly rt 
it through a flan The same equipment has been employed to ren 


and transfer hyphal tips from the margins of colonic 


\ long succession of populations, each arbitrarily limited 


hout 250 isolate has been studied \Imost invariabily the 


tot ] 
mons have 


eeding plates with a dilute 


and then transi g hypl from the margin 


I 


kor study of the cultural character 
population, hy 
made to honey ‘ ates containing mea 
mediun { uch transfet nly spaced 


uriace ol i | ilti | } ; B). ind th 


The 60-65 pl: quired to accommodate a 
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incubated at 24~25 


the hyphal tip trar 


are al Oo made to corre 
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culture by ma spore transter 
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Diagram ill 
A. Isolation pl: 
cultural characteristics 
L). Sub-culture No 
tube culture IE. Fermentation 


G. Master soil preparation 


ause of the heavy seeding, furt ; moculum for 
st \ conidial suspension 
it is used to seed the 
same suspension 1 
No. 2. This second sub-culture is eventu 


employed to set up soil preparations, depend 


ing 
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the outcome of e termentaior 


r further study, 


up from the source indicated above 


tions constitute the “master” cultures for the 


ully preserved in the permanent collection 
ng late are based upon tl 


ing any particular 1s 


sequence of cultures, ending with the 


schematically in Fic, 1. 


In setting up the soil preparations a modificat technique 


(19) has been followed his involve 


described by Greene and Fred 


ol given race onto 5 gin 


pipetting 1 ml of a heavy conidial suspension of a giy 


of dry, thoroughly sterilized soil (a mixture of equal parts of quartz sand 
and well-screened and pulverized garden loam) in a culture tube stop 
pered with a gauze-wrapped cotton plug. The inoculated soil tube i 
ther » dry out slowly at room temperature, covered by a porou 
paper cap. Once prepared and dried, the soil stocks require no further 
attention. In the writers’ laboratories they are not refrigerated and 
they are viven no special care ¢ xcept to keep hem protected from dust. 
Such soil stocks are not only very easy to set up but serve to maintain 


the various strains in an unchanging condition over a long period of 


time (Cultures prepared in this laboratory a lon gy ago as 1944 are 


still viable and apparently have undergone no degenerative changes 


lo recover the fungus in active condition it is only necessary to remove 


aseptically a small quantity of the soil and dust it over the surface of a 


tresh agar slant. For this purpose a tiny dipper, fashioned from. the 
end ota | unmered inoculating needle. is convenient The same oil 


an be used repeatedly. 


Secondary soil preparations in lots of thirty to fifty tubes have been 


et up for me isolates, and to the necessary amount of 


uspension in 1@se Cases large hottl lants seeded wit! 


ster stocks have been used Since this laboratory 


upply stock cultures of certain key strains to 


ind research laboratories requesting them, several 


is magnitude ha had to be prepared to meet the demand in a number 


ot instances p these lot h ivar ng procedure has beer 


to go back to o it the original “master” soil preparations for moculun 
Furthermore, sample tubes m each new lot have been checked against 
culture by fermer have resulted 


prepared lots of stock 


tT uniormity among succe 


cultures of a given strain. 
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vif rREATMI 


\lthough a substantial amount of spontaneou 
encountered in the P?’. chrysogenum lines 
been found that through mutagenic treatm 
variation can be increased. Furthermore, 
ments there are obtained types of variant 
pontaneously at all or which appear so ra 
heen detected in this laboratory (50) 
have been employed in the program ot 
of strains has emerged: ultraviolet ra 
methyl-bis (8-chloroethyl ) amine. 
The irradiation treatments hay 
imilar to one used by Duggar and Hol 
trated in IG, 2 Chis vessel is made 
Through the side arm a spore suspension to be treated 


| 


treated samples can be removed sterile stirring 


motor, fits through the vertical upper arm and it 


of the center of the main chamber where it 
pension but is not in the path of the 
Prior to an irradiation treatment the 
with 70% ethyl alcohol followed by ri 
While a treatment is in progress the sic 
lass baffle around the top 

of contaminants from above. 


\ 1000-watt General Electric AH water-cooled 


mercury vapor lamp has been used to furnish ultraviol 


and al 


Oo 
s 


treatment The lamp 1s housed in 

of the arc is focused on the front 

monochromator by means of a quartz let 

lamp house Radiation from the rear slit of 

through a quartz lens, through the irradiation 

receiver of a thermopile Che latter a 

ystem was standardized for absolut 

treatments used in the phases of 

violet radiation of 2750A and 2534-37 has beet 
When a treatment is to be carried out, a spore su pet 

ind adjusted to a concentration of about 100,000 conidi 


terile pipette ten ml of this suspension are introd 


tion vessel. Just before the irradiation is begun, a 


removed and placed in a 100 ml sterile water blank 
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ample are en immediately plated determine tl 
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I bia) vI\ { ad The remainder. 
repre enting } | : } } 


until the desired 


lu 
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the remainder 


val 3 plated out During 


xhibited up to 99.4% 


sen, since it had beets 


val level yielded the 


prea 


| 
Ituation in gene ral agreement 


rphologic: 
\ | ‘ ‘ | | 


witl as been ce 


notatum (22, 49) and certain 
plates prepared, an 
ce 


g to the plan worked out 


cribe d 
other fungi (8, 23, 24, 25) 
irradiation-survivor popul 


Op latviol 
in the preceding 


ectiol 


lor proce 
origi 


method 
ve heen 


atment the percentage 


le progressively with the 
containing a_ relatively 


low percentage 
employed to provide the 


urvivor populati 


FERMENTAT 


In view of the fact that the 
penicillin has 


indeed 


been regarded a a 


often been the principal bi 


Wisconsin family of strains, much effort 


task ol evaluating the productivity of the culture 


Che fermentations have | 


been carried out in 500 ml | 
containing 100 ml of a corr 


teep-lactose liquid medium 
con isted ol the folle wing 
teep solids 2.0’ 


crude lac Tose 
MeSoO, 0.025' ind Cat 


throughout the study, ha 
distilled water, corn 
KH,PO, 0.05%, 
of calcium carbonate used 
the medium to 5.3—5.6 a 


carried out since 1947 
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cillin precurso 


acid 


_ has beet 


likewise has bee 


bre +} 


reciprocating 


stroke, in a 


\t appropriate 


diluted witl buffer 


Mover (47) 


iimlis ¢ 


i to detect 
essing incre ised ( Lpac 
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fermentation tests that is chosen to 
ince cultural characteristi 
picture when the final selection 
no isolate in the population gave 
usual procedure was, nevert! ele 
best individuals in the population 
(ertain key strains emerging u 
ubjected to additional tests and 
few of them have been submitted to 
niversity of Wisconsin Department of Biocl 
evaluation Hiere tests have commonly beet 
haker, in 30-liter stirred jars, and occasionally 
performance of the strains on various media, 
aeration, at various precursor level 
the biochemist \ detailed analy 
the medium as the fermentatior 


17, 26, 29, 36, 53) 


Origin and Productivity 


\s has been pointed out above, the first 
to emerge in the course of work conducteé 
research program was obtained in 1945 Thi 
Wis. 0176, begins the “Wisconsin Family” of 
During 1944—45 a series of irradiations had 
variety of ?. notatum and P. chrysogenum line 
the second in which spores of strain X—16/2 were tre: 
colony number 176 in the irradiation-survivor populatiot 
lowing this treatment which yielded the notable strain in 
lor the sake of precision, it should be stated here 
procedure was involved in preparing the X—16/]2 
these irradiation experiments Because 
that they were dealing with a pure line, and because 
canty information was available concerning the history 


culture which had been received from the University 


ingle spore was isolated to start the X—/612 stock 


However, in view of the fa at this single-spore 
with the parental culture in growth laracterist« 
pattern, it is believed that little significance need 


ingle sporing step in tracing the 
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\s has already been mentioned, it was the practice in the early irradia 
tion treatments carried out in this laboratory to prepare the survivor 
populations from suspensions in which a very large portion of the conidia 
had been killed. In the suspension used from Irradiation © less that 
1% of the spores were viable. 

In the screening test carried out on survivor population ©, many of 
the individuals yielded appreciably less penicillin than the X—16]2 
control culture, many showed yields of approximately the same magnitude 


as those from the parent, but for individual 776 the inhibition zone on 


the assay plate was much larger than any of the other zones at both the 


six and the seven day assay Vhe periormancs of this variant in the 
larger-scale repeat tests was equally good, and it was soon established 
that an outstanding new strain had been secured. Tested in 8O0-gallon 
fermentors in the University of Wisconsin Biochemistry Department, the 


new strain gave yields of over 900 ©.U./ml in contrast to about 500 


4 


¥—~J6/2 run under the same conditior1 


().U./ml obtained with strain 
(4, 17). 

Released late in 1945. strain Wis. O/76 was widely sought by com 
mercial producers of penicillin, perhaps as much for use as a “breeding 
stock” in their own strain development programs as se in thei 
production plants Microbiologists at universities, als hose this 
variant as a base stock for work along similar lines and for a variety 
of fundamental studies (2, 3, 9, 14, 37, 38, 43, 46, 48, 56, 57,58). The 
strain was likewise employed in detailed chemical studies on the fermen 
tation process (6, 7, 16, 18, 20, 26, 27, 34). ver 150 soil preparation 
of strain QO176 have been distributed by the writers in response to 
requests from industrial laboratories, university laboratories, microbio 


lj 


logical institutes, culture collection centers, public health organizations 


etc. in nineteen countries, 

What at first appeared to be a weakness of the strain, namely, the 
fact that it tended to produce a high proportion of penicillin K, was soon 
overcome when it was discovered that simply by adding to the fermenta 
tion broth a suitable precursor (phenylacetic acid or various derivative 
this compound) production could be shifted over almost complet 
the desired penicillin G (1, 6, 7, 20, 21) nm i tl ise 
precursor was found to increase the total 
contrast to some of the later-derived strain ) I Wisconsin Seri 
which are apparently exacting in their requirements regarding fermenta 
tion conditior strain 01/6 appears to be adapted to perform well undet 
a wide range of circumstance To judge by reports received, yield 


surpassing those from A 1612 seem to have been almost universally 
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with in detail in a later publication Kor the purposes 
| 


report, only those items which bear directly upon th 


acteristics of the various y Wiscor stral need 





When sizable populations of 
described (see Cultural Method 
are isolated at random and trat 
the colonies present after 7—10 da 
might ¢« “pect they would be iF 


la 


mainly five fairly distinct types of coloni ts; a further 


able fact is that whenever / lati { prepared, tl 


colony types always appear ipproximatel) ame proportior 
One kind, designated as 1 “U-type’ isual ty , predomi 
counting for roughly 65-75% of the populatior 
colonies are next most abundant, while “B’’- and 

TABLI | 


\ TYPICAL POPULATION PATTERN 


* Colonic ten da old, grown ing ! on 25 ml hone 


at an incubation temperature of 24 


pre ent in very mall number Phe propo t10 


in one typical 0176 population is recorded it 
ther indicates the general difference in 
The mycelial mats of “C’’- and “B”’-ty 
»porulation diminishes progres 
.C-, and B types 
faint tinge of green near th where mo 
production is concentrated, 
from the usual type It forms no conidia 
flesh color; the mat is thick and con pact 


and may ave a water-soaked appearance 


a strong tendency to sector, with the sector 
than the parent and sporulating 
usually yield typical U-ty 

rom the situation j 


the cultural characterist« 
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a spore suspension or soil preparation of this 
five or more definitely different potentials, it 
concept of a strain must be modified mn applying 


t ol 


at hand ral 176 is not to be thougl 
but rather as a balanced mixture of several compo 
distinctive pa n of behavior O1/76 may be 

ot its populatic n pattern ; at d, because of the predomu 


it may properly be referred to as a U-ty 
L3-DIO AND THE BEGINNING 


PIGMENTLES SERII 


at strain O1/6 was 
increased ability to produce penicill 
to be encountered among variants which n 
desirable for commercial use ( One uch trait 
pigment secretion by the fungus 
\s is well known, most tsolates of P. c/y 


1 


nature tend to produce relatively large quantitic 
pigment This passes out in 


{ 


cultures on Czapek’s agar it ly diffuse 

colors the droplets of liquid which characteristic 

surface of the colony Indeed, so consistently 1 

that Thom, in naming the species, e the specifi 
genum’ as a descriptive tern Che variant strain \ 
Y¥-1612, and Wis. Q176, like their wild-type ancest 
produce yellow pigment in abundance, and commercial 


such strains were forced to remove the pigment if the 


white product By 1946 it wa general practice to con 


the pigment although the necessary « 
in loss f the antibioti 
all removed, the penicillin of commerce 
color 
sugge 
pig 


if sucl 


was indicated by certan 
aboratory, 1 y in conection 
being studied at that time but 
notatum strait worked witl 


grown from nidia surviving 





A. ‘ 
M yco.oa! 


NRRL 195! 
s 
195! .B25 
x 
x-1612 
Uv-I 


NRRL 


Wis. Q176 
Uv-l 

BL3-DI0 
s 





' U . 
47-636 47-650 47-636 : 
s ’ ; 
47-1040 


47-1327 47-1380 47-1564 








| 
49-2105 


si-113 $e" S89 





51-208 
s 


5i1-20A 


s 
S1-20A2 $1~2083 





| 
53-414 





isolates 
reduced 
reduced 
seemed 
severely 
Neverthele 
grown irom 
UV radiation 
D10, was encow 
grown trom O17, 
radiation 
violet-stimula 
so treated actua 
\Ithough // 
O176 in the 
yield that the 
yellow pigment 
the only otl 


heretofore i 


il 


a a preer 


variants 


itself appe: 


ar rivative 


surpassed 





701 has CO 
onducted on 


In fermentations col 
omewhi differs 


ive been shown to have 
they are 


pattern (TABLE IIL); in most respect 


In contrast with strain 0/76, all of the pigmentle 
That | 


in populations grown from untreated 


beet wntioned above are D type races 


predominate 


IN KEY IRAI 


ly \L POPULATION PATTER 
rHE PATTER 


SERII COMPARED WITH 


‘ 
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| 
( 
I 
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\ll other 


colony which ] () characteristi Ol 


appeared lypical population pattert 


under discussion are included in 7 


hat the D-type coloni 


nowever, 


appre tably from those encounte red i! 
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(44) has distinguished severa 


ubgroup IV, wherea 
‘D-IL” type 


contrast with other 


Irom the pre ence oft 
ad with the cor idhophore 
the Wisconsin pigmentle 


patterns, it follows 


porulation l 
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the system of evaluation employed here has sucee 


imany strains which later have come to be generally regard 


Although P. chrysogenum has now been studied 


many individuals for over a decade, 

with certainty from the appearance 

regard to production of the antibiotic mi 

tremely interesting and suggestive general correlatios 
characteristics and potency in antilnotic production cat 
the descendants of strain NRRL 195] Beginning with 
1951-B25 and continuing through strains sucl 

51-20), progressive increase in ability to produce the 

as measured by test conditions in this laboratory, | 

a more or less progressive reduction in vegetative 
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Strains rated highest are all extreme degenerate 
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pared with wild-type strains ml 
ported by Farrell (14) in relation to her most prod 
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it is unlikely.tl | 


at these relationships are entire] 


less, it must be e1 asized that it by no meat 
strain will be ! he a good producer 
vivors of mutagenic treatments one encounter 
weakly-sporulating variants 
the antibioti In tl 
also the several instances 
to sporulate was secured 11 
t » produce pen itis 
The history of the Wiscor 
with that of the ancestral 
the type ol change 
oncerned, there 1 
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ployed to obtain ne 
to the building 
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first industrially 
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HYDROXYLATION OF STEROIDS, PRINCI- 
PALLY PROGESTERONE, BY A STRAIN 
OF ASPERGILLUS OCHRACEUS 


Che ability of certain 
to 1la-hydroxyprogesteron 
quibb group (4) and ha 


l la-hye 


carbon 6 
and 68,1) la-dih 
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In the present 
transformation | 


Zn’ on introduc 
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previous tf 
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rome Synthetic 
50 mg per liter, 
rr growth ane 
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progesterone in this Zn** and F supplemented 


t il 


x-hyd transformed 
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results detailed below 1OW be the factor 
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In studying the effect of Zn** on 68-hydroxylation dro» 


progesterone, considerable difficulty was encountered ochraceu 


requires Zn** for growth. ‘This, coupled with the fa 
of Zn** stimulates the 68-hydroxylation, make 


quite critical Production of the deficient 


complished as follows \ good growth was obtained 
supplemented with 10 mgs ter of ZnSQ,: 


} is then carrie¢ 


ith Zn 
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used as inoculum \t times three passa in the medium 
mented with Zn** was not sufficient and use of this inoculum re 

more 68-hydroxyl: | li Va normally 

medium When occurred, however, the 68-hydroxylation 
much later than in Zn supplemented medium and the level 
dihydroxy derivative obtained was always lower. ‘Thus, the effect 


Zn defi 1ency still could be observed 


CENT 
- > 


~ 
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a 
ae 
a 
i 
' 
n 
° 
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« 
4s 
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terone, curve 
terone, curve 
lhe specificity of Zn" for the 68-1 oxylation was den 

testing a number of ions as single ts to medium 
trols were run with Zn‘ supplemented and non-suppleme: 
Che inoculum used was Zn** deficient he compounds tes 
supplements were as follows: aluminum sulfate, antimony chlo 
bismuth chloride, sodium borate, calcium cl 


lithium hydroxide, ammonium molybdate, nickel 


ium sulfate 


acetate, 
acid, silver sulfate, stannous chloride, strontium chloride, 
state, and zinc sulfate each at a level of 40 mgs per liter 


were cadmium sulfate, copper sulfate, cobalt nitrate and 





DULANEY ET AL.: HYDROXYLATION 169 


each at 20 mgs per liter, and mercuric sulfate at 10 mgs per liter Phese 
concentrations exceeded solubilities of the salts in some instances 

sulfate and cadmium sulfate were toxic at these concentrations 
results are too extensive to report in detail but may be summarized 


follows: All treatments to which the various ions were added, with the 
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grown in medium containing Zn 
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s grown in medi No supplemented with ZnSO 
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to others ial ca was n to insure that the homogenized vtl 
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y carrying it through five passage in ZI deficient 
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necroti The results of this experimet 
n of the 68-hydroxylation by the 
conversion of the lla-l 
nore rapid in 
however, do 
bitor being present in Zn 
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TABLE | 


VARIOUS LEVELS OF PROGESTERONE BY ASPERGILLUS OCHRAC 
IN SYNTHETIC MEDIUM No. 2 


fact that Zn is a co-factor of the 


deficient cells is inactivating the enzyme when it is formed 


explanation is that we are using a well balanced system it 


Zn** is added to allow the organism to grow and thus bind most of th 
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Conversion of DOC to i-corticosterone in a buffet replacement experi 


ment is summarized in TasLe I] 


SUMMARY 


train of Aspergillus ochraceus has been studied in d 


f progesteron Chis strain converts progestet 


terone and this derivative is further hydroxy] 


| la-dihydrox yprogesterone The 68-hydroxylation of 


wrevented by a Zn deficienc: 


plained by the limitation placed on protein 


prove terone can te | 


formation by a deficiency I 


Conversion of other st by A. ochraceu 
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THE NUTRITION OF TRICHOPHYTON 
TONSURANS 


Trichophyton tonsurans is an Important agent epidemic 
in many areas of the world, causing a disease which may involve th 
skin, and nails Infections occur in both children and adults and 
are often extremely difficult to cure During the past eight 
worm due to 7. tonsurans has become a health problem it 
States, and better methods of diagnosis, treatment, and 
needed (7) 

\ccurate diagnosis of 7. tonsurans ringworm cannot he mack 
clinical basis alone, but is dependent upon microscopic examination of 
clinical materials, coupled with the isolation and identification of the 
causative agent. The final diagnosis rests, therefore, on laboratory 
studies of the fungus itself he usual procedure is to identify the 
fungus on the basis of its gross and microscopic morphology as observed 
on a standard medium such as Sabouraud dextrose agat experience i 
this laboratory and others indicates, however, that this is often difficult 
his is because 7. tonsurans grossly presents a highly varied morpholog 
and microscopically reveals no distinctive spo pore 


ment which can be completely relied upon { identificatior 


Identification must depend, therefore, upon a group of 


characteristi l‘urthermore, certain strains n 
because other dermatophyte species, particularly 
qroph tes and lrichot hyton ru rum, may at tit 
phological characteristics 

was undertaken i 
mental mal of 7. tonsu 
nutritional s tonsurans would re 


characteristics of the organism which would 


tory identification of tl fungu Such stud would suppl 
also some information concerning the 
and of its ability to im 


The nutrition tonsuran 





476 Vy COLOG 


Burkholder and Moyer 
fonsurans ) to he “partially ce ncient 


one strain, 7. sulfureum (7. tonsurans ) 


Drouhet and Mariat (4) reported a total deficien 


trains of the tonsurans group (this included the 


acuminatum, cratertforme, and sulfurewum ) 
or no growth of these strains on inorgani 
and Wood (15), work ing with fifteen 
partial thiamine deficiency Phe 
inorganic nitrogen, and Wood (16 


ornithine, citrulline, or arginine 


MATERIAI AND 


lifty strains of 7. tonsurans were 

plete studies were made using 

lated strains, and two strait 

erved as control 

a survey was made of thirty-four other 
from various culture collections Many 
under a wide variety of names but are beli 
logical studies by one of us (9) to be synot 
of all these strains with their sources is pre 


The basal medium used in these 


10% acid hydrolyzed, vitamin-fre 
Dextrose ( p 
Purified agar 
MgSO, ¢ P 

wsphate buffer 
Trace element olution 


11 


Distilled water (q ) 


trose and casein as noted in the various experiments 
The medium was standardized to pH 6.8 before 


for ten minutes \fter autoclaving, the pH « 


imately 6.5 
When needed, vitamins were added 


solutions to the partially cooled mediun 


concentration of vitamins per ml of mediun 


Trace element solution: H,BO 
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siotin (free acid) 0.002 microgram i- Inositol 
hiamine HC] 0.2 microgram Nicotinic act 
Riboflavin ; microgram Nicotinamide 
Ascorbic acid microgram p-Amimnobenz 


tne 


micrograms (a. pan 
micrograms Pyridoxine HC] 


The media were poured into tubes in 5 ml amounts a lantec 


examined 14 and 21 days after inoculatior (;rowth wa 


vyhel qual tl 


They were 
recorded on the basis of colony diameter measurements 


was estimated and 


tative measurements were not necessary, growth wa 
1+,2+,3+, or 4+ as compared with controls or othet 


recorded as 


members of a series 
In the vitamin experiments, acid-clean glassware was used entirely 
and the agar was purified by washing it in distilled water fifteen time 


and then extracting it with hot 95% alcohol. 


The purity of the vitamin-deficient media was checked with appro 


priate microorganisms when available These were Phycomyces blakes 


leeanus for thiamine, Pythiomorpha gonapodyoides for pyrimidine, 


Vucor ramannianus for thiazole, Neurospora crassa for Inotin, and 


Saccharomyce gS cerevisede ior iu ositol 
\uxanograms, according to the method described by Lodder (11) 


were used in order to demonstrate thiamine deficiency by use of the 


thiamine antagonist, neopyrithiamine, 


X PERIMENTAL DATA 


ton and temperature tolerance In order to conduct the 
experiments under optimum conditions, pH and temperature ranges of 
| 


the fungus were studied. This was done by using buffered and unbuf 
fered solid media at different pH values. On routine 


trose agar ( Difco, unbuffered), when the initial pH ranged 


PaBLe | 


GROWTH OF TRICHOPHYTON TONSURAN 
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8.7, good growth occurred in all tubes, as shown in TABLe | 
fered Sabouraud dextrose agar, however, good growth occurred 
over a pH range of 4.8 to 7.1 with a sharp maximum 

pH 6.0. Similar results were obtained by Peck a1 

several dermatophyte species (12) 


With the inorganic nitrogen source, ammonium nitrate, 


growth response to pH was obtained. Using unbuffered ammoniu 


nitrate with dextrose agar, good growth occurred only at pH 6.0 ( Fre 
The desired pH values of the buffered media, as determined 
electrode pH meter, were obtained by varying the proportior 
KH,PO, and Na,HPQO, buffer solutions 


Fic. 1. Growth of T. tonsurans strains No. 1, 3, and 4 at different pH 
on unbuffered ammonium nitrate agar Left to right, pH 4.1, 6.0 
In the experiments with unbuffered media the pH 

by adding sterile NaOH or HCI after autoclaving 
The effects of temperature on growth were determined b 


I’. tonsurans on Sabouraud dextrose agar slants at 25°, 30 


\t the end of 14 days the greatest amount of growth, as measured 


‘ 


colony size and density, had occurred at 30° (¢ In subsequet t exper;ri 
ments all cultures were incubated at this temperature Strain number 
2, which showed a yellow pigment a 5° and ; C, developed 
pigment at 37° ¢ 
Ve ’ ’ 
Vitrogen requirements In order to medium 
for further work, nitrogen utilization studies 


organisms were grown on the following media 


(1) Acid-hydrolyzed, vitamin-free casein and a mix 


water-soluble yitamins 





SWARTZ AND GEORG: TRICHOPHYTON 


\cid-hydrolyzed, vitamin-free casein minus the vitamin mixture. 
\mmonium nitrate plus the vitamin mixture. 

\mmonium nitrate minus the vitamin mixture 

Ammonium chloride plus the vitamin mixture 

Potassium nitrite plus the vitamin mixture 


7) Urea plus the vitamin mixture. 


nitrogen source was added at the rate of 0.5 gim per liter \s shown 
ABLE II, the vitamin-supplemented casein supported the best growth 
ammonium nitrate medium without vitamins supported very poor 
growth. The addition of the vitamin mixture to this medium increased 
the growth of all strains. Ammonium chloride plus vitamins, and urea 
plus vitamins, gave similar results when compared with the ammonium 


nitrate plus vitamin medium. Potassium nitrite supported no growtl 


rasie Il 


COLONY DIAMETER OF TRICHOPHYTON TONSURANS STRAIN No. § 
ON DIFFERENT NITROGEN SOURCES 


Nitrogen source 'S da 


Casein + vitamin $4.0 mm 
Casein vitamin 9.0 mm 
NH,NOs, + vitamins 11.0 mm.* 
NH,NO Vitamins +.0 mm.* 
NH,Cl + vitamins 10.0 mm.* 
Urea + vitamins 12.0 mm 
KNO + vitamins 0.0 mm 


* Growth on inorganic nitrogen was more thin and submerged than on 


nitrogen source 


Later experiments, using ammonium sulfate and sodium nitrate as a 
nitrogen source, indicated that the ammonium ion is that portion of the 
ammonium nitrate molecule that supports the best growth. Practically 
no growth occurred on the medium with sodium nitrate as a nitroget 
source, while good growth occurred with ammonium sulfate as_ the 
nitrogen source. All strains showed the same response 

Vitamin requirements. On the basis of the nitrogen assimilation 
tests, acid-hydrolyzed casein was used as the nitrogen source for the 
experiments with water-soluble vitamins f vitamir 
were prepared so that a different vitamin was 
mixtures. Biotin was prepared and added separate 


solutions were Seitz-filtered and were added aseptica 


partially cooled, vitamin-free casein medium 


were tested by om mn irom an otherwise « 


tests were confirmed by single vitamin additior 
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medium. The first inoculum was taken from the 

dex agar slants; all experiments were repeated 
t inoculations were mad m the preceding seri 
vitamin being tested here was little difference 
first and second transi g that no signific: 
had been tras wit! 1¢ Inoculum 
tudies indicat 

fonsuran a 


fin ulation Ol vTOV t! 


PasLe Ill 
COLONY DIAMETER OF A NORMAL AND A PLEOMORPHIC STRAI 
[RICHOPHYTON TONSURANS ON DIFFERENT VITAMIN 
SUBSTRATES AFTER 21 DAYS 


‘lain casein 6mm 


in pl 
asein pl 
| 


us all vitamin 35 mm 
us all vitamins except biotin 4,0 mm 
asein plus all vitamins except thiamine 10 mm 
isein plus all vitamins except riboflavin 37 mm 
isein plus all vitamins except ascorbic acid 42 mm 
asein plus all vitamins except choline ‘7 mm 
isein plus all vitamins except folic acid 36 mm 
isein plus all vitamins except inositol 37 mm 
isein plus all vitamins except nicotinic acid anc 
nicotinamide 35 mm 
ill vitamins ex imi 
nm 
| vitamin x [ ilcium pa 
4 mm 


ll vitamins except pyridoxir $$ mm 
15 is a pleomorphic 


of thiamine It was also apparent that the pleomorphi 
were much less deficient for thiamine: that is 
and consistently made growth on all 


1 


a comparison of the am of growth produce 
and pleomorphic strains of Mm on thiamine-free me« 
In order to determine evrec f thamine deficien 
titration study was done <periment a liquid vitami 
was made by om gy the agar trom the cas medium d ibe 
This liquid medium wa ! ml amounts and sterilized 
by autoclaving \ series of 20 
added 5 micrograms of thiamine 


liquid to make 10 milliliter 
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transferred to the second tube, and the dilution series conti 
halving. This procedure resulted in 2.5 micrograms 
125 mi rograms il the second, 


ie first tube, 
These tubes were then inoculated by loop with a s 
pension from 7. tonsurans strain No, 6. Growth after 14 
visually estimated as trace, 1 + to 4+ when compared witl 
thiamine and plus thiamine control 
n 0.000003 microgt 


This thiamine titration indicated that eve 
he thiamine iree ¢ 


ml produced slightly more gro 
thiamine required to produce 


? 
t 


lhe lowest concentration of 


growth was approximately 0.02 microgram pet 5 milliliters 


studies with neopyrithiamine, a synthetr 


\uxanogram 


antagonist, showed that it inhibited 7. tonsurans and P 


about the same concentration \s P. blakesleeanus 1 
deficient organism, this confirms the results « 
I. tonsurans is thiamine-deficient. 


made to determi 


\t this time attempts were 


effect was a result of a total or partial deficient 


! 
Ie 


further purifying the medium were tried 


ams of activated charcoal per liter ar 


a ubtrate was obtained that permitted col 


the untreated vitamin-free casein (10 Repea 


, _ ' 
me growth, although 


fied medium, however, still howed som 


strains Some stra rroduced 


varied with the different 

growth extending less than 2 mm from the point of inocula 

thiamine-deficient medium, while the pleomorphic varietic 

almost normally It was not possible, however, to 
deficiency for any strain of 7. tonsuran 
two components of thiamine, py 

tested to determine what part or parts « 

utilized for growth. It was found (Table 

5-aminoethyl pyrimidine would substitut 


methyl-5-ethoxymethyl-6-amino pyrimidine 


idine would not substitute for thiamine, nor 
diamino pyrimidine or 2.4 diamino-6-hydrox\ 


+-met yl 5 betahydrox vethyl tl lazole would I 


when used alone When used with one of the 


good growtl occurred whet te ted vitl 


Pp gonapod 1d 


eve}, 
controls P. blakesleeanus and 
| i l mcentratr 


Wsed 


thiazole compounds were u 


5 mulliliter 
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four control cultures, two strains of 7. mentaq? 


I’. rubrum, were tested along with the 7. tons 


deficiencies Neither of the 7. mentagrophyt 


\mino acid utilizati 


test organism on a complete 
with growth obtai | after 


amino acid 


alanine, DI] 


DI. norleucine. 


PYRIMIDINI 


-methyl 
pyrin 

’-meth 

pyrimidine 

) 6-dihydroxy 

) 4-diamino-6-h 

/-amino-4-meth 

t-methyl 


4-meth 


beet reported 
of amino acids were 


Lhe components of the 


Che amino acids 1 


present in 100 ml of 1 


ids were om 


were mcrea 


the partially coole« 


sterilized by au 


( xperiments 
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lactor was 
containing all the amino 
of the amino acids were studied 
colony diameters of 5 typical strains of 7. ton 
taining only one amino acid. ‘This amino acid mediun 
different amino acid) was prepared by addi the amino to the 


as the sole nitrogen source in a concentration sufficient to 


provide 0.2 grams of nitrogen per liter. The DL amino acids were 


I 


added in double amounts (i.e., in amounts sufficient to provide 0.2 ¢ 
of nitrogen by the L form) \s imdicated in TAsLe VI, L arginine 


TABLE \ 


(JROWTH OF TRICHOPHYTON TONSURANS ON | NT AMINO ACID MIX 


(sroup | \ll amino acids « cept hydrox 30 mm 
(;roup I1-——Contains methionine, cystei 

cine arginine ly ine, phen lalanine 

line norleucine, I oleucine valine, three 

alanine glycine 
(group II1—-Contains ornithine istidine i , 

ilanine } tryptophane, proli ( norleuci 

leucine, valine, threonine, serine, beta alanine 

glycine 
Group [V-—Contains phenylalanine, tyrosine, tryptop 

norleucine, isoleucine, leucine, valine, threonine 

alanine, alanine, and glycine 10 mm 
Group V-—-Contains norleucine, isoleucine, leucine 

nine, serine, beta alanine, alanine, and glycine 13 mn 
Group VI-—Contains threonine, serine, beta alanine 


gly Citi 


* Data given for one strain, as there was no 
train Strain number 2 made no growth on ami 
and ornithine 


l. ornithine supported the bes wt! The amino acids L proline, DL 
erine, DL, alanine, L. cystine, and DL phenylalanine supported good 
growtl lhe amino acids glycine, L. tyrosine, L leucine, L tryptophane, 
and DL valine supported fair growth, while L hydroxyproline, L lysine, 
DL isoleucine, L histidine, DL methionine, DL threonine, and DL nor 
leucine supported little or no growth. 

he amino acid L. hydroxyproline was 
I’. tonsurans by the use of auxanograms, 
and by addition to liquid media Chese 
a very slight inhibition even at high concentratio 


Among the sixteen 7. tonsurans strau 
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deficient strain was found Strain number 2 


inorganic nitrogen, and made no growth with an 


S 
ing arginine It did, however, produce a fair 


arginine was supplied as a sole source of nitroget 
P} S 


that arginine could be substituted for by either citrulline or 
as sole sources of nitrogen respectively This strain appeared theretor 
to be similar to a strain of 7. tonsurans described by Wood 


was deficient for ornithine, citrulline, 


Taste VI 


GROWTH OF TRICHOPHYTON TONSURANS ON DIFFERI 


arginine 12.0 mm 
ornithine 1.2 mm 
proline 15.4 mi 
I ering 15.4 mm 
L alanine 11.5 mm 
tine 10.4 mm 
phenylalas } 95 mm 
ycine x? mm 
5.0 mm 

j 


ptophane 7.6 mm 


drox 
ole uci 
Siti 
| threonu 
. histidine )/ mm 


L methionine ,2 mm 
I 


icine ,iZmm 


arrpin 0.0 mm 


To determine the frequency of occurrence 
variety and to correlate it, if possible, with 
variants, four more strai vere sur 
observing if isolates failed grow on ammo 
ently the mal 
amino acid 
nitrate medium were thet 
line, or ornithine in medi nitrogen tre 
six more deficient alt ound and all were sl 
] 


for some compone! ft ti rnithine, citrul 


iit 
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made a total of seven amino acid-deficient strains detected 
e, six had produced a yellow surface pigmet 
identified as 7. tonsuran Variet ultureum However 


ulfureum varieti when examined by the ame method wer 


acid-deficient, as is shown in Taste VII the seve 


deficient isolates, two grew on ornithit itrulline, or argini 

grew only on citrulline or arginine : le sources of nitroget 
The control cultures, strains o mentagrophyte 

vere similarly studied for 


acted similarly to the 7. tonsuran 


deficient stran were found 


Carbon utilization studi carried out by 


ammonium nitrate adding different c: 


compounds at the rat per liter \t pH 6.0 a In 


Paste VII 


SUMMARY OI [RICHOPHYTON TRAIN STUDIED AND SIGNIFIC 
NUTRITIONAL CHARACTERISTIC FOUND 


Tl. tonsuran Dr. J. L. Pipki 

7. tonsurans (var. sulfureum) 
Jersey 

7. tonsuran Dr. J. L. Pipkin, Tes 

/ ulfureum-—Sabouraud Collectio 
Paris 

Tl. acuminatum—Wt 
\lgeria 

Isolated from endothrix 
Laborator' 

Pleomorphi« 

Pleomorphie 

7. tonsuran 
California 

T. tonsuran 
California 

7. rotundum—Sabouraud Collection 
Pari 

1. cratertforme Sabouraud Collects 
Paris 

7. tonsurans (variet ilfureum) 
Strain Shelmire, Dr. R. W. Benham 
New York 

1 plicatile Sabouraud Collection 
Pari 

T. sulfureun Dr. A irti 
Mic higan 

T. plicatile—Strain Kurotchis 


Dr. R. W. Benham, New Yor! 
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m agal media 


citrulline, and source f 


on ornithine is lars ' demonstri 


Paste VIII 


(sROWTH OF TRICHOPHYTON TONSURA)? 
DIFFERENT CARBON Sot 


. 


ill other 


0 No growth 


Cla 


Pentose 
Pentose 
Methyl Pentose 
Hexose 
Hexose 
Hexose 

He Xone 
Hexose 
Disaccharide 
[isaccharide 
Disaccharicde 
Disaccharicde 
Disaccharide 
lrisaccharicde 
Polysaccharide 
(slucoside 
\cetate 
Citrate 


lrihydric alcohol 


trains tested gave similar re 


1+ poor growth 


( 


1) xylose 

I ar ibinose 

L rhamnose 
1) glucose 

1) mannose 
1) fructose 

1) galactose 

| orbos 
maltose 
cellobiose 
lactose 
ucrost 
trehalose 
rafhinose 
glycogen 
ilicin 

odium acetate 
sodium citrate 


glyceri 





rowth Dat 


(GEORG: TRICHOPHYTON 


SSITON 


These experiments 1 a iat 7. tonsuran y y stimulated 
by thiamine Fifty “all sted and all respo by shown 
greatly increased 


" 
| 
! 


of thiamine t cle 


ciency could not be shown, however, for any one strain, and indeed the 


amount of stimulation varied with the strain tested Che fact that the 
obviously pleomorphic strain showed considerable growth on a thiamine 
deficient medium and that the normal, sporulating strains grew very 
poorly suggests that rree of thiamine deficiency corresponds to the 
state of the culturt It may be that complete deficiency could not be 

wn simply because there is always a tendency towards pleomorphism 
In any stra \nother factor which may prevent the detection of a 


complete deficiency is that it is difficult to be certain the medium is con 


pletely free of thiamine fitration experiments have shown tl 


sporulating form of 7. tonsurans may be stimulated by thiamine 
concentration of as little as 0.000003 mi rogram in five ml of Sa 
dextrose broth Since P, blakesleeanus does not respond to le 
0.00003 microgram, when tested bv similar methods, it cat 
een that 7. tonsurans is more sensitive than the organism u 
the purity of the thiamine-free medium However, the magnitude of 
response of 7. tonsurans when grown in the presence of thiamine, a 
compared with growth on a thiamine-deficient medium, is quite sufficient 
to differentiate it from atypical strains of the nondeficient dermatophyte 
[. rubrum and T. mentagrophytes (Fic. 5) For routine diagnostic 
purposes a simple test for thiamine stimulation may be performed by 
inoculating an unknown strain onto tubes of casein vitamin-ftree agar 
and a similar medium to which thiamine has been added \ decided 
difference in growth, with at least twice as much growth on the medium 
containing thiamine, ates definite stimulation 

heer ywwn thi he pyrimidine portio the thiamine 
molecule is the effective moiety for this organisi f the five pyrim 
idines te |, two supported good growth in the absence of thiamine 
These two compounds have a methyl group in the 2 position and ar 
amino group in the 4th or 6th position of the pyrimidine ring.  ‘ 
studies have indic:z that these ; itical sition 
! 


organisms (14 The three pyrimidine compound 
growth did not satisfy these conditions Similar negative re 
heen obtained with 2,6-dihydroxy-4,5-diamino pyrimidine w 


witl Sporotrichun chench ‘ ) orga m requiring p rimidine (3) 
It is interesting that one othe1 yte wv hows a partial 
requirement for thiamine, tolacet als ponds to pyrimidine 
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(6). Tests with the various pyrimidines used in this 

that the same pyrimidine compounds are active for both 7 

and 7. tonsurans. Om the basis of studies that have been 

it would appear, therefore, that nutrition tests would be of 

in differentiating these dermatophytes. Kortunately, however, althoug! 
these two fungi produce similar disease clinically, their cultures are 


quite distinct morphologically and are not likely to be confused 


I. tonsurans, T. rubrum, and T. mentagroph 


vitamin-tree casein agar medium 


With regard to nitrogen source, it has been shown that 7. tonsurans 
grew considerably better when supplied with organic nitrogen com 
pounds. However, it has been shown that by carefully controlling the 


pH a limited amount of growth is possible on ammonium nitrate. It 


seems likely that an unfavorable pH was responsible for the reports 


by other authors of lack of growth or very poor growth with inorgani 
nitrogen compounds. Tests with ammonium sulfate and sodium nitrate 
indicate that the ammonium ion is the nitrogen form utilized Robbins 
(13) reported this to be true for 7. mentagrophytes However, Foster 
(5) has reported that utilization of ammonium or nitrate by some 

is dependent upon pH. 
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Most strains of 7. tonsurans do not have deficiencies for any amin 


acid. (Oecasionally, however, one is found that is deficient for a com 


ponent of the ornithine, citrulline, arginine cycle These can be easily 


detected by determining if growth does or does not occur with ammoniun 


nitrate as the nitrogen source The normal strains grow to a limite: 


extent with ammonium nitrate as the nitrogen source, while the defi 


cient organisms fail to grow. It seems probable that a change from one 


amino acid deficiency to another 1s easily made That is, an amino 


acid-deficient strain able to utilize either ornithine, citrulline, or arginine 


as a sole source of nitrogen may lose the ability to utilize ornithine. 


acid-deficient strain able to utilize only citrulline 


Conversely, an amino 


or arginine as a sole source of nitrogen may gain the ability to utilize 


ornithine. It will be noted in TasLie VII that strains 45 and 47 were 
identical in origin, but subcultures were obtained from two different 
sources and both were inadvertently tested for amino acid deficiency 


It can be seen that strain number 45 is different from strain number 47 


in that it has lost ability to grow on ornithine as a sole source of 


nitrogen. 


It was found possible to test the assimilation of different carbo 


hydrates by growing the test organism on a basal agar medium adjusted 


to pH 6.0 and containing ammonium nitrate to which different carbon 
compounds had been added While it was found that there was no 
difference in the compounds utilized by 7. tonsurans, T. mentagrophytes 


and 7. rubrum, some interesting results were obtained. Good growth 


occurred when the hexoses (dextrose, mannose, fructose and galactose 


were present. The disaccharides (cellobiose and trehalose) were also 
well utilized. This demonstrated the ability to hydrolyze the alpha glu 
coside linkage (trehalose) and the beta glucoside linkage (cellobiose 
However, maltose (alpha glucoside) and lactose (beta glucoside) were 
not utilized. Evidently, the enzymatic breakdown of these disaccharide 


is dependent upon the configuration of the entire molecule rather than 


1 1 


just the type of linkage 
The possible value of these nutritional studies in the laborator 


identification of tonsurans is suggested by the finding of a specifi 


vitamin deficiency for this species, and the fact that this requirement 
| ; 


for thiamine, or more specifically pyrimidine, is not characteristic of 


two othe r ce rmatophyte Ss. . me ntagroph vies and l. rubrum, with whicl 


it might be confused on the basis of morphological studi lhe 


that this deficiency is more difficult to demonstrate with the pleomorphi 


a diagno tic tool 


form of 7. tonsurans does not lessen its value as 


because this fungus ordinarily is isolated in the normal sporulating 
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form, and usually only old stock cultures show pleomorphi 
requirements for various members of the ornithine, arginine, 


cycle by certain strains of 7. tonsurans is an interesting finding 


ever, such deficiencies appear to be labile and certainly 


acteristic of all isolates of this species 

The fact that a number of specifically named 
Il. crateriforme, T. sulfureum, 7. umbilicatum, 1 icatile, T. rotundum, 
I’. cerebriforme, T. acuminatum, T. flavum and T. fumatum, concerning 
which there has been considerable controversy regarding their designa 


tion as species, all show similar partial deficiences for thiam , gives 


' 1 


further evidence that they are closely related and should idered 


as simply morphological variants of 7. tonsurans 

Practical applications of these nutritional studies in tl ntification 
of T. tonsurans in conjunction with morphological studies, with a review 
of the taxonomy of this organism, will be presented in succeeding papers, 


(8, 9) 
SUMMARY 


1. The sporulating form of 7. tonsurans has been 
thiamine for good growth. 

2. The pleomorphic (nonsporulating) form is less 
presence or absence of thiamine 

3. Thiamine may be substituted for by the pyrimidine 
the thiamine molecule. 

+. In the presence of thiamine, 7. tonsurans grows best 
organic nitrogen source, although some growth is possible 
montium nitrate at pH 5.8-6.2 

5. Most isolates of 7. tonsurans are not deficient for any o1 
acid but L arginine, L. ornithine, L proline, DL serine, and DI 
timulated growth more than any of the other amino acids teste 

6. Seven of fifty strains of 7. tonsurans tested were d 
ornithine, citrulline, or arginine, or a combination of these 


ammonium nitrate as a nitrogen source, he utilizat 


7 { sing 
various carbon compounds was tested. The hexoses (; 
lructose, galactose ) and the disaccharides (cellobiose 
supported the best growth 

8. Testing for stimulation by thiamine is suggested as 
identification of morphologically atypical strains of 7. tonsuran 

9. The fact that a number of named “species” in the so-called Crater 
form Group show similar requirements for thiamine ts further evid 


for equating all these forms with 7. tonsurans. 
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FURTHER STUDIES RELATING TO DOMI- 
NANCE AND ASCUS ABORTION IN NEU- 
ROSPORA TETRASPERMA ' 


B. O. Dopar 


VITH 1 FIGURE) 


\s an organism for biochemical-genetic study Neurospora crassa 
has no near rival, and it 1s most reassuring to see that the vast amount 
of data assembled by the biochemical geneticists working with this spe 
cies has all been conserved and is being used in preparing detailed 
chromosome maps. That highly important field of genetics has neces 
arily been centered around the haploid stage of the fungus. The ascus, 
the only diploid cell in the life cycle, has, one might think, little to re 
ommend it morphologically as a subject for genetic research. In some 
ways, however, it is the most interesting and essential structure of all if 
one considers what is going on, or may be prevented from going on, 
in that one diploid cell 

lhe writer and his associates have reported their cytological and 
genetic work on species of Neurospora, particularly on Neurospora 
tetrasperma, and have shown that other facultatively heterothallic spe 
cies like Gelasinospora tetrasperma and Pleurage anserina furnish excel 
lent material for genetic work. They have illustrated examples of 


dominance, recessiveness, dominant lethals, pleiotropic genes and pheno 


copies, using the ascus as the basic diploid structure. Published work 


describing these examples will be briefly mentioned, after which certain 


questions that still await solution will be raised. Finally, without giving 
the details respecting the culture work, the answers to these questions 
as yet proved, will be given 
1. When Neurospora tetrasperma is cultured on certain media, asci 
that are heterozygous, Aa/i, usually abort without delimiting any spores 
They then become more or less dark colored, indurated and _ striated 
he writer is indebted to Prof. Wm. J obbins, Director of TI 
Botanical Garden, for the use of a number of special culture media i 
our attempts to prevent abortion of homozygous asci, Aak/ Dr. Donald P 
rs has read the manuscript and has made certain suggestions which have beet 


accept d with appreciation 
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This illustrates the effect of the dominant gene /. If such an ascus 
does not abort it usually cuts out four heterocaryotic spores, (4/-a1) 
or (al—Ai). Cases of non-genetic indurated ascus abortion have been 
reported as occurring sporadically in cultures of Neurospora. Such 
chitinized aborted asci are true phenocopies of those proved to be duc 
to gene r Cs). 

2. Asci heterozygous AaDd do not usually abort They delimit 
four spores rather normally. Gene d is a recessive lethal for ascus 
abortion, ) being the dominant wild type allele. Asc: Aadd abort and 
deliquesce (2) 

3. When the fungus is cultured on corn-meal agar, asci hetero 
zygous Aake usually abort without cutting out spores. Gene FE here 
is acting as a dominant lethal. If any ascus does not abort the gene 
is then not dominant for ascus abortion, but it is usually dominant for 
eight-sporedness When new-potato-steep-dextrose agar, NPDS, is 
used, there is little or no ascus abortion (3,6). A more striking exam 
ple of dominance in fungi would be difficult to find. It is true that 
each of the eight spores is haploid, but the number of spores is more or 
less predetermined when nuclear fusion occurs to make the ascus cell 
diploid. So, gene E, acting as a dominant lethal for the abortion of 
one ascus, and a dominant for eight-sporedness in some adjacent ascus 
is a good example of a pleiotropic gene 

The three lethal genes mentioned above are not linked. Mating tyy« 
genes A/a and genes FE and d are all so near their respective centro 
meres that crossing-over is rather rare. There is some evidence that 
cross-overs involving gene / are not very rare. The effects of these 


three lethal genes have been noted mostly as they have acted 


ince 

pendently However, the writer and his associate, Bernice Seaver, 
made crosses that would bring together in the same ascus genes / and d 
Asci that were homozygous for d, Aalidd, all aborted owing to the dd 
condition and then became indurated, striated and colored owing to gene 
1 (5). Much later (6) it was discovered how to culture independently 
races AE and aE, but it was not yet known how to grow homocaryoti 
races Al and al. With this accomplished, the next step would be to 
use genes d, / and E in attempts to make the following crosses: A/ x al 


Ak x ak, Al x ak, Ak a al, and AED ys aed and Akd A aed It 


can be reported here that all the above crosses have been mad Phe 


iM 


results prove that one could not very well forecast the pictures ot 


havior developed by the following types of asci lacell, Aaukl 
AaliEe, AaEeDd and AaEedd. The writer will report only whi 


happened under the existing culture conditions and methods employ 
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Other conditions—media, light, 


picture omewhat 


1» INDEPENDI 


One of the side effect 
manifested when the pollen spor 
not function in fertilization 
produce certain of the crosses mentioned 
parental race ved to be strictly homoc: 
proved to be a rat tedious and exacting matte 
this work follow When we fir: tudied heteroc: 
Veuro pora letra perma carrying it was noticed 
mall asco pore gern inated well, t germling 
assumed, therefore, that no one nec 
a component race that carries gene / 
that the lethal must necessarily be accompanied by t 
in nuclei in the same cytoplasm to provide a heterocat 
(Ai-al ) It was many years later, rather recently, in fact, 
assumption was proved entirely false. For example, to quote from on 
record “Ap 11, 1952 At least 50 one spore germiling 
spores from a culture 481.3 7.29 were isolated 
isolate cultures produced no perithecia ‘y were i 
were not tested as they could not have carried lethal 1 
looked as though they might be I, but they grew too fast 
cising here some words to indicate our belief at that time 
On Sept. 9, 1952, we isolated about 50 germlings that looked 
race lhe next day we isolated 15 other germlings 
tunted.” Of the 75 one-spore germlings that grev 
scored, lorty-one produced pe rithecia with aborted asci 
perithecia showing four-spored asci but no aborted ase1 
not tested because the grew and looked like norm 
what was discovered more recently some of these n 
be pure lethals A/ or al if tested As it turned out, 
and 69 were proved to be good al races When grow 


masses of orange-colored conidia de veloped 


No. 52 have been tested many times in cross« 


/ 
i 


( 1) The resulting perithecia always contain mat 


when the Difco potato dextrose medium is used 


Race No 74 Was probably heterocarvoti originally, 


sub-culturing the component A/ was dissociated fron 
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“) 


he Al culture was difficult to keep alive It soon died in storage, 
52. ol, 67 and 69 The last 


) 


had then only the four a/ races, Nos 
few months in storage. Two races, Nos. 71 and 72, 


we 
two died after a 
were clearly “doubles.” A/-—al hey grew slowly yet finally produced 
a few perithecia with aborted asci They also fruited fairly well when 


grown separately with each of the testers 394.14 and 394.5 hese 


“double lethal’ heterocaryons are the more interesting because they 


prove that it is possible to develop asci that are homozygous Aal/ 
rhis point is being discussed in a later report 

More satisfactory results were obtained when 58 germlings wer 
isolated Feb l, 1954 These were s¢ lected because it was thought the 


small and, therefore, would have only a single nucleus 


would be either Ai, ai, al or Al Nineteen 


spores were 
originally This nucleus 


cied early Phirteen proved to be bisexual, developing perithecia with 


When cultured on Difco PD agar most of the asci 


ome aborted asci 
aborted, but one could usually find some scattered ascospores in crushed 


mounts of old perithecia Four of the isolates were homocaryotic At—ai 


carried factor / ven so these four races were 


Neither component 
sub-normal in growth and in the production of fruit-bodies There wa 
no visible abortion of asci, yet the perithecia matured a greatly reduced 


number of four-spored asci such as would characterize normal perithecia 


of this species (one isolate, [) 2 a was proved to be a “double lethal,” 
I/-al. In case of a cross-over there could be an ascus with two spore 


li-at (‘normal’) and two Al-al This was tested out by growing 


these “double with normal testers Ai and at 
made in late 1934 


ling 


Unpublished records of similar isolation worl 
that such doubles A/—al may not be rare Sixteen germ 


we ) particularly because the ascospores were large, that 1 


normal in size for this species The germlings were very abnormal in 


appearance, and were slow growing None of them lived to make 


readily visible mycelia hey were all finally removed from the tub 


and measured he average length of the spores was 32 p, the large st 


being 37 » and the smallest 294. No doubt they were all A/-—al 


any had been either A/—ai or Ai-al, it would have grown vigorou 
and fruited 

Seven of the 58 germlings, isolated as noted above, Nos. D-8, D-11, 
I)-14, D-15, D-25, D-26 and D-34, were proved to be al, and, best of 
all, three, D-2, D-4 and D-6, were found to be A/ his gave us two 


kinds of homocaryotic races, A/ and al, that can be used independently 


in making the various types of crosses mentioned earlier 
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DISSOCIATION OF COMPONEN OF HETEROCARYON 481.3 

lhe following report concerns the lethal / and normal i component 
of the heterocaryotic race 481.3 7, and their « al characters 
and mating relations when dissociated and cultured separately as homo 


caryon that could be used for breeding purpose ~ Wmary reason 


for starting this work on dissociation was, however, to s if, during 


the time this race had been kept in stock culture, it might hi suffered 
changes as a result of somatic mutations, reversion ination 
lhe particular material employed was a culture that r. \ Robbins 


maintains for some of his physiological and biochemical investigations 


[The marked feature of race 481.3 rs iat all the nuclei of 
one of its mating type components carry the dominant / { ascus abot 


tion while all the nuclei of the opposite mating ty arry the recessive 


1 gene Any asci developed in mature perithecia will be heterozygous 


Aali When cultured on Difco potato-dextrose agar, for example, the 


1] 
' 


asci will usually abort characteristica without spore formation (1 


This race represents the tenth filial generation carried for twenty years 
in cultures and propagated at intervals from ascospore to ascospore, 
each spore being either (A/-ai) or (At-al It should be noted that 
during this long period, much of the time in cold storage, the lethal 
effect of / in causing ascus abortion on corn-meal agar seems to have 
weakened. We now must rely more or less on Difco potato-dextrose 
agar for detecting the presence of lethal / in mating effects \ potato 
dextrose made with a steep from old potatoes also serves very well 


It may be that our success in culturing lethal races A/ and a/ as homo 


caryons owes something to a further weakening of gene / its power 
to kill germlings carrying it. It will now be shown how one can disso 


ciate and culture independently the two complementary components ot 


race +8] 3 7 

On October 27, 1953, conidia were spread thinly on two plates of 
PID) agar and two plate sof PDS medium They germinated qui kly on 
both kinds of media The next day 85 one-conidium germlings were 


transferred to small tubes of PD, BM and BM + PE media in about 


equal numbers The particular germlings were chosen becat 


were, in general, slow-growing and came from the smaller con 
November 5th it was found that ten germling isolates on BM 
on PD had died without further growth The larger, more vigorously 
growing germlings would, no doubt, have been bisexual or hetero 
caryotic exactly like race 481.3 7 itse this time, 


thecia could be seen in several of the cultures Mycelium tros 
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other cultures that appeared to be abnormal and still sterile (unisexual ) 


was transferred to twelve tubes of PD in duplicate They were then 


all tested for mating types A and a and also for lethal / and 1, using 
stock cultures 394.4 (= Ar) and 394.5 (= a1) as testers Che results 


could not be determined until after December 22nd 


It had been neces 
sary to have these test-mating cultures placed in cold storage after they 
had been in a 27° C incubator for three weeks. It was now (Dec. 23) 
found that isolates H-3, H-4, H-6, H-7, H-10, H-11, and H-12 had 
all fruited well with tester Ai, but not at all with tester ai. Since many 
aborted asci could always be found in perithecia developed in these test 
cultures, it was clear that all seven were of the same genotype a/. Four 
other isolates H-1, H-2, H-5, and H-9 all fruited with tester 394.5 
The perithecia that had been developing very slowly and 
The asci that did finally mature 


(= os), 
sparsely were examined several times 
had four spores. In none of these test cultures could one find the type 
of ascus abortion that indicates the presence of the lethal / gene Che 


four isolates were of the genotype Ai, non-lethal and normal so far a 


an / gene was concerned, but subnormal and of low fertility in test mat 
ings It can be said, therefore, that the two components of the hetero 
caryon 481.3 7 are Ai and al All the Ai isolates are exactly 
alike, and all the a/ isolates are alike, since all Ai isolates are merely 
“cuttings” from the Ai component clone as the a/ isolates are cuttings 


from the a/ component clone. It was proved that one could reconstitut 
the heterocaryon by growing the component Ai in culture with com 


It does not matter which particular isolates are chosen 


4) 


ponent al 
long as an Ai is grown against an a/ Isolate H-& proved to be bi 
4 £ | 


sexual The perithecia developed many aborted asci [wenty-four 


other isolates were not designated by number. They were all bisexual 


and their perithecia developed many aborted asct Chey must all have 


been just like 481.3 /. 

There were in all 46 one-conidium isolates that proved to be um 
sexual or self-sterile and homocaryoti Six of these were proved to 
be Ai and 40 were a/ Whether or not the components of other hetero 
caryons such as (A/-ai) derived from ascospores of a different genera 
tion could have been as easily separated and cultured independently, 


is a point that should be investigated 
After these 46 subcultures had grown on a PDS medium a few days 
they were laid out on a table. Very striking differences could be d 


Isolates H-1, H-2, H-5, H-9, H-32 and H-36 


cerned by any observer 


a few pale conidia and a grayish or light-brown aerial 


showe d only 


growth with little or no orange coloration The other forty isolate 
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cultures showed more rapid growth, a heavier, bright 
comprising the growth on the slant and the masse 


conidia at the top All these isolates were tested over and 


our testers in the expectation o! finding some error or some 


ference to account for the lack of normal vigor of growth of 
which were so subnormal when mated [he forty al 


certainly be mistaken for normal wild types in culture 


by those familiar with Neurospora 


| 


This simple piece of culture work on dissociating the tw 


of the heterocaryon turned out to be very informative, a 


to correct some of our early assumptions regarding the “dor 


PaBLe | 
DISSOCIATION OF HOMOCARYOTIC COMPONI 


THE HETEROCARYON 481.3 


Medium 


I olate lived 

Isolate died 

Genotype At 

Genots pu al 16 
sisexual hata 


* The bisexual isolates on BM finally developed perithecia 


veloped any asci 

** All but one of these bisexual isolates de eloped per the 
asci; that one grew rapidly from the first and showed young 
day Many asct were delimiting four spores within a weel 
uggest a perfectly normal wild-type Ai-ai heterocary 
a contaminant or, less likely a somatic reversio! li 

*** On Difco PD agar a high percentage of the a 


type ol abortion, then delique sced without becom re 


gene /, ‘The highly colored and tairly rapid growth of thes 
explains why we were led astray in our many atte 

from small Al and al ascospores Previou 

ported how cultures of a/ races were first obtained fron 

ace No 74, thought to have been pure 1/, died soon 
in storage Ihe fact stands out that, to date, 
easier to secure in culture a/ races than it 

races growing. It might be fruitful to dis 

number of lethal /-bearing heterocaryons, 

be Al-ai in their make-up. In fact Dodge 
reported that of the 109 heterocaryon 


ascospores, 55 were (A/-ai) and 54 were (| 


together in a culture, for example, isolate H-9 | 
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(= al) there will be nuclear migrations to reconstruct the original 
heterocaryon 481.3 . 7, after which perithecia with aborted aseci will 
be developed \s stated previously, the Difco potato-dextrose medium 
should be used to bring on much abortion 

Having proved that our race 481.3... 7 was a heterocaryon from 
which the “lethal” a/ could easily be dissociated from the di component, 
we decided to germinate some of the small f, ascospores in further 
attempts to obtain a few more A/ races. For this work a culture grow 
ing on a special BM + PE medium was made availabl Phe perithecia 
were discharging ascospores in great profusion. By our usual method 
about fifty one-spore germlings were isolated and grown on various 
media. The results were rather disappointing. ‘Twenty-three isolate 
vere found to be bisexual heterocaryons, /-1, which developed perithecia 
with aborted asci when grown on PD agar Three were bisexual homo 
caryons Al—al, but they finally died. Five produced no perithecia when 
grown with either tester Some would call them “neutrals.” Further 
tests on various media should have been made. Eleven isolates were 
al, but only one, No. D-75, was doubtfully A/ Much more isolation 
work must be done before one can say that races A/ are more lethal as 


killers or germlings than are races al 


DEVELOPMENT OF ASCI HOMOZYGOUS AalEF 


Dodge, Singleton and Rolnik (6) isolated and cultured thirty-one 


pure homocaryotic races of NV. tetrasperma that carried this gene FE either 


as AE or al By mating these races with the appropriate tester, A: 
or dé they found that the asci, all Aake, either aborted or delimited 


spores, depending on the medium used. It the asei did not abort they cut 


out spores, eight in some asci, or seven or six in others. It will be shows 


very clearly later on that when certain aE races were mated with tester 


394.4 (= Ae) many perithecia would mature more asci with only fou 
spores than with eight spores. However, there are always some eight 


spored asci in the same ascus rosette (Fic. 1, D The reason for thi 


not yet clear In the paper cited above brief mention was made of 


attempts to obtain fruitful perithecia when one parent was AE and the 


other was al \bout ninety cross matings, clones AF with clones a/ 


l few of the cultures developed perithecia of size 


were made, but only a 
character to prove that they actually represented young perithecia 
| 


not just protoperithecia. In no case could asci be found, and 


none ot the 


perithecia showed ostiolar growth. It was noted that if one could fin 
some medium or conditiotr vclt o t maturing of asci AakF that 
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would not abort but continue on to delimit spores rather regularly, one 


could by close inbreeding establish races of N. tetrasperma with mostly 


eight-spored asci. No further attempts to continue that work were 


made until the summer of 1954 
Of the thirty-one races originally cultured only eight of each mating 


4 


type, AE and ak, are kept in stock Fresh culture transfers of each oft 


these had been made early in this year and each was tested to prove its 


purity ach culture was examined for the presence of protoperithecia 
Races 343.6, 351.4, 325.5, all AE, and races 387.5, 381.5, 340.6 and 
254.6, all aE, showed at least some good protoperithecia. Eventually 
each race Ak was cultured with each race ak with various result 

Where races 340.6 and 254.6 had been mated with either 343.6, 351.4 
or 325.5, many black perithecia developed quickly in the cultures 
Numbers of these perithecia formed the ostiolar papilla and in mounts 
A) 


Some of the other matings developed the first stages of perithecial 


one could see very definitely rosettes of aborting asci (Fic. | 


growth, but no asci were ever found in such cultures Still other mat 
ings failed to show any perithecial structures at all All these mating 
were repeated, some of them many times, using different media, with 
no better results The combination 343.6 * 340.6 on a new-potato 
steep-dextrose medium was very fruitful Many asci developed rather 
well at first but, without exception, the asci finally aborted and deli 
quesced. Robbins’s basal medium plus his potato extract, BM + PE, 
was especially good. Cultures produced vast numbers of black peri 
thecia with many asci, but never any ascospores 

The mating 343.6 + 340.6 represents merely a mixed culture in 
which the nuclei from both races, by migration no doubt, came together 
to provide a heterocaryon (Ak-al When one uses this combination 
(AE-aE) as one parent where the other parent is a normal tester, 
either Ae or ae, two or even three kinds of perithecia could be obtained 


That 18, the combination, or components, 343.6 4 340.6. ot the mixed 


ettes 


heterozygou 


together 
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culture, might mate regardless of the presence of the Ae or a 
in perithecia in which all asci aborted jut when the combinati 
races 18 (343.6 + 340.6)4 3944 ( , then the normal 
with a& to form heterozygous a Or again, if the combi 
of races 1s (343.6 + 340.6) + 394.5 which is genotypically 
ae, and ae mates with AE, the asci would be the same as before, 
Aake In either case such asci do not abort when the new-potato-steep 
dextrose agar is used lhe results of such combination matings show, 
however, that, considering the number of spores delimited in indi 
asci, the results need not be the same when race 340.6 ( al 
with race 394.4 ( Ae) as when 343.6 (| Ak) mates with 394.5 | 
although the zygotes are all Aak This fact is brought out 
[he partial rosettes of asci in B and C show mostly eight 
while in DY) the number of four-spored asci may 
eight-spored asei 
It is clear that while asci heterozygous Aak. 
one uses a new potato steep dextrose agar, asci that 
lak:/: invariably abort without spore formation regardl 
of medium used Furthermore, only when certain particularly 
able parental races of AE and ak are mated, are perithecia developed 
enough to form asci. No medium that has as yet been tried enal 
gene /: to operate effectively as a dominant for eight-sporedne 
zygous asci dakk to prevent abortion and therefore enable 
delimit spores No one could have predicted with certainty 
the two effects of this pleiotropic gene / would prevail in homozys 
asci. Will it prevail in double force to cause total abortion of 
or will it prevail so that the ascus cuts out eight spores regular 
indicated above, the double effect as a factor for abortior 
fectly over the double effect of this factor for eight-sporedn 
In our earlier paper (6) 1s found, p. 39, the statement, 
of dominance of / over e to regulate the number of spor 
these | dake| asci apparently is not changed by altering the 
It can now be said that the number of 
fewer than eight spores (seven, six, five o ur) depend 
the nature of the particular races mated le result 
liminary tests seem to indicate that there may be 


genes or factors that enter the situation to w 


as a dominant for eight-sporedness over four-sporedne 


hown many times (1, 5) that gene / varies 
to cause ascus abortion when one alters the 


The third report on work involving the 
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and their effects either singly or together in heterozygous and homo- 
zygous types of asci mentioned in the introduction, 1s now being pre 
pared for publication. This will contain a further discussion and 


summary 
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TRICHOPHYTON MENTAGROPHYTES ISO- 
LATED FROM THE SOIL OF CAVES 


H. |. Lurre anno R. Borox 


(with 4 FIGURI 


In 1952 Gordon et al. (2) isolated Microsporum gypseum from a 
random sample of soil in Williamson County, Tenn. Ayello (1), im test 
ing a new technique for the isolation of dermatophytes from soil, also 
recovered this fungus from numerous soil samples in Williamson County 
Zeidberg and Ajello (4), comparing the ecology of 11. capsulatum and 
VW. gypseum, found that while the former occurred predominantly in 
oils obtained from chicken houses and chicken yards, the latter was 
present chiefly in soils from barns, barnyards and around dwellings where 
animals are apt to be concentrated. They attributed this to the kera 
tinophilic character of the dermatophyte 

During the past 2 years Murray’ has been investigating cas of 


“cave disease” in a group of spelaeologists, the majority of whom showed 


a positive Histoplasmin skin test. During the course of this study 


amples of soil from caves frequented by the people affected were ¢ 
amined for the presence ol H capsulatum Several tech ues were em 
ployed, including the use of a membrane filter as described by Gordon 
and Cupp (3), biological and cultural methods. 

(On one of the filter membranes a macroconidium indistinguishable 
from those of M. qgypseum was seen, This fungus was not recovered 
on culture. 

(uantities of soil were suspended in saline and then allowed to 
for about an hour. The supernatant fluid was injected into mi 
also plated on a variety of media. After 3 weeks the mice were killed 
the viscera cultured. From two samples of soil 7. mentagrophyt 
isolated both from the mice viscera and from the direct culture Phese 
samples were derived from Johnson’s pothole, which is 60 feet deep, and 
from one of the Makapan caves at a distance of approximately 800 yards 
from the entrance Both caves are situated in the Trans 


habited and both are infested with b: 


Per 
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[he macroscopic and microscupic features « 
respond with those of 7. mentagrophytes (asteroid 
It is pathogenic to guinea pigs. One pig was inocul 
spore suspension into a scarification on the abdominal 
by intradermal injectio1 ° The former deve loped a 


after 3 weeks week later the lesion had increased 


Fic. 1. Culture of fungus isolated from the 


Dextrose agar, room tempet 


simulated a weeping eczema. The hairs had broken off 


surface of the skin Direct examination of epithelial scale 


presence of septate, branching hyphae The second pig 


scaly lesion after 15 days. A specimen was obtained 
amination and the animal was killed. The lesion wa 
formalin and sectioned The sections showed the 


keratosis, marked acanthosis and a slight perivascul: 
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(Fic. 3). Periodic acid-Schiff stain revealed the presence of numerous 


microconidia in the follicles surrounding the hair shafts (Fic. 4). Retro 
cultures from both pigs were positive. 
We believe that this ts the first record of the 


isolation of 7. menta 
grophytes from soil. 


It is difficult to imagine how and when this fungu 


was introduced into these caves, as it is certainly several decades 


sired 
they were inhabited by man or beast 


During the examination of many 


Section of skin of guinea pig 350. Numerous small spor 


hair follicles surrounding hair shafts 


bats from the Makapan cave for the presence of H. capsulatum, no ski 
lesions were noted. 


UMMARY 
l. 


vaal, a macroconidium resembling M. gypseum was 
2. T. me ntagrophytes (asteroides type) was 


two Caves. 


During a mycological examination of soil from caves in the Tran 


seen in one sample 


isolated from the soil of 
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THE ASCOSTROMATIC ASCOMYCETES 


In a previous review (Luttrell, 1951) a summary of the literatur« 
on the classification of the Pyrenomycetes showed that, beginning with 
the establishment of the Dothideaceae (Fuckel, 1870) and continuing 
through the work of von Hoehnel (1907, 1909), Theissen and Sydow 
(1918), Arnaud (1925), Miller (1928, 1938, 1949), and Nannfeld 
(1932), there has been increasing recognition of a distinct series of 
\scomycetes in which the asci are produced in locules in an ascostroma 
Despite that fact that the majority of species in this series were originally 
included in the same orders or even genera with perithecial forms, the 
evidence indicates that they have not been derived from the groups of 
Pyrenomycetes with which they have been classified but represent an 
entirely separate line of development. The chief orders in the ascostro 
matic series are the Myriangiales, Dothideales, and Pseudosphaeriales 
Chis group was first assembled as the order Dothideales sensu amp! 
by von Hoehnel (1909). Theissen and Sydow (1918) applied the name 
Dothidiineae to essentially the same group rhis group, with the addi 


tion of the Hemisphaeriales, Hysteriales, and other elements, was fit 


clearly defined and recognized as a distinct series by Nannfeldt (1932) 


under the name Ascoloculares. Luttrell (1951) placed primary empha 
sis on the bitunicate ascus as the fundamental characteristic of speci 
in this series, to which he gave the name Bitunicatae 

Although various names have been applied to the ascostromatic series 
none has been given definite taxonomic rank. It is proposed, therefore, 
that this series be recognized as a new subclass in the Ascomycete 
The first name suggested for this group as a distinct series is Nannfeldt 
(1932) Ascoloculares. This is the most widely accepted name for thi 
group, and it also is descriptive of one of the primary characteristics of 
the species which compose it. Consequently, with a change in form 
make it correspond to other subclass names, it 1s used for the nev 


class, which is described as follows 


1 Paper No. 273, Journal Series, Ge 





. 
Vi yCOLOGIA, 


LOCULOASCOMYCETES subclass. nov 


[he composition and relationships of the Loculoascomycetes 
hown diagrammatically in Fics. 1 and 2 

lhe reasons for considering the Loculoascomycetes distinct from the 
true Pyrenomycetes have been given previously (Luttrell, 1951 Che 
separation 1s based primarily on the fact that with the ascostromati« 
nature of the ascocarp is correlated the production of bitunicate or two 
walled asci It is possible that ascostromatic forms could be derived 
Irom true Pyrenomycetes at many points by reduction of perithecial 
walls in forms in which the perithecia develop within a stroma, and this 
process probably has occurred—for example, in the Coryneliales and 
Coronophorales. However, in order to derive the species in the Loculo 
ascomycetes from the Pyrenomycetes by this process, it is necessary to 
assume that the bitunicate ascus also developed at numerous points and 
coincidentally with the loss of perithecial walls [his seems too great a 
coincidence to be credible. It seems more probable that the species with 
bitunicate asci represent a separate monophyletic line This conclusion 
is expressed in the erection of the subclass Loculoas« omycetes The pri 
mary characteristic of this subclass is the production of bitunicate asc1 
The ascostromatic nature of the ascocarp 1S a secondary correlated 
character 

lhe objections to this taxonomic hypothesis noted previously (Lut 
trell, 1951) now seem less serious. These were the apparent lack of 
correlation between the production of bitunicate asci and ascostromatu 
ascocarps in several species and groups. First was the occurrence of 
bitunicate asci in forms considered to be Discomycetes such as_ the 
Hysteriaceae, Aeithia juniperi J. K. Miller, and species of Lecanidion 


and 7 ryblidiella \ subsequent study (Luttrell, 1953) showed that the 


ascocarp in Glonium stellatum Muhl. ex Fr., and presumably in other 


members of the Hysteriaceae, is an ascostroma. Pantidou and Kort 
(1954) found that the formation of an ascostromatic ascocarp is corre 
lated with the production of bitunicate asci in A. juniperi. This species 
does not belong in the Discomycete genus Aeithia but is synonymous 
with Coccodothis sphaeroidea (Cke.) Theiss. & Syd., a species which 
has been included among the ascostromatic forms in the Pseudosphaerti 
ales. The report of Pantidou and Korf is of especial importance, since 
in this case the presence of the bitunicate ascus served as a valid indica 
tion of the correct taxonomic position of a fungus which had previously 


been misinterpreted \ study of species in the Patellariaceae with 
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bitunicate asci, such as those in Lecanidion 
(Muller, 1954), might produce 
dothis back and forth from the 
(Muller and Sanwal, 1954: Petrak 
ot developmental studies to determine the 
species of these genera 

\ second point wa } rormation 
species with unitunic: , particular] 
Coronophorale 


VicCormacl 


( 


rales ; “A I \ throug! the 


(1953) and von Muller (1954) ar 


(lode ¢ 

ires indic: 
long-stipitate ; ft B. morifo are unituni 
an ascostroma nentioned previou 


ascostroma could | luced by reduction of 


stromatic Pyrenon ; This process apparent 


Coryneliales and Coronophoral lhe member 


arrived at an ascostromatic structure resembling th; 

1 ¢ hy ] Rta } } o ‘ 1 fy ) } 
mveetes, ul 1) a aditterent pat Heme derive Irom perithecia 
in the Pyrenomvycete They a definitely excluded from 
ascomycetes by their unitunicate ; It is significant th: 


1932 ‘ without ! £ I occurrence of unitunic; 


reason, perhap mituitiy <cluded the Coronophorale 
loculares and allied them with the true Pyrenomvycete 


ales ) Munk (1953) also placed the Coronophoral 


hymeniales yon Arx and Mullet 1954) lil 

from the Ascoloculares, placing it in the Plector 
SO lar aS names are concerned, 1 eems nece 
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he following arrangement of orders 
positior ol the |_oculoascon vecete 


and fan as defined by Luttrell 
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Famuly ( ryptotheciaceae 


he Cryptotheciaceae includ 
Stirtonia, and po bly 
Vi yriangiaceou 
in the effuse, 
thallus tissu Chey may ' ividually throughout the 
lus or more or less closely grouped 
when highly developed, resemble tl 
Le m (1945) described bitunicate < i! hoi 
vant (hese asci were of the unusual type with thick outer 
relatively thin inner walls which has been reported previou 
VU yriangium spp. (Luttrell, 1951, p. 27 on (1945) stated 
there is no indication of a type of devel sorisies 


V/ } nmadtuiti i cle SCT bed by Milles 1938 


‘ 


ceae and Myriangiales are not related \ 
viously (Luttrell, 1951), species ot VW yrian 
branch of the Myriangiales and are not then 


basic devel pmental type ol the order | he 


be similar in structure to Elsinoé and Atic/ 


M yriangiales Santesson (1952) in 


ryptotheciacea in the \rthoniaceae becau 


between } ivhly cle ve lo ed species ot Stirton 
, | | 


the a ire aggregated in differentiated fertil 


Arthothelium, in which the asci presumably occur in 


pseudoparaphyses, too vague to justify the separation 


t | omologou 


theciaceat However, pseudoparaphyses are not | 
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thecial and can not be derived throt 
of such tissue The differences, therefore, are qui 


quantitative Developmental studies will be nec 
whether these genera form an intergrading series o1 
fal , which are here placed in different 


rated into two 
.the Arthoniaceae in the Hy 


Cs yptothec iaceae inthe Myr langiale 


hanothecaceae 


Microthyriellaceac 


(Luttrell, 1951) as a 


lhe concept of the Microthyriellaceac 
species with superficial, dimidiate costromata 
the usually globoid distributed in individual locules a 
| ‘ nition of the Stephanothecaceae b 


corre sponds with 
(1931). ¢ 


, 
this family 


ste pl inothecac ene 


Subfamil 


Subtan i] 


2) pha Triaccat 
Parodt llinace 
1907 


bhaeria ha 


ller, 1950 


} 


The family P 1doO phae riaceae 


for the genera ettsieinina and / 
since been reduced to synon 
The family was characterized by the production 
erumpent, peritheciur tromata containing 
individual locule i name Pseudosphaeriacea 
used in an incre; se for a larg 
pseudoparap! eudoparaphysate for 
different from | ure It theretore 
to return 


OTs sinmiliatl 


1951) is essential! 


‘141 
V\ithoue 
Lithoug 


feinina 


sphac riaceae 





Myce 


The Pseudosphaeriacea mble members 


the production of jum-l as troma 


pherical centrum 
{ 


and arise nyviv, naining more ofr ‘SS 5s aratec 


[his structure 1s clearly shown in Hansford’s (1946) figui 


ligma obducen vd In this latter re pect they re emble the Sac: 


cent yon Hoehnel (1907) considered the Pseudosphaeriacea 


in internal structure the Myriangiaceae in 


le and di guished the tv 


1 
MOnascou 1Ocu 


the stroma It is evident that the Pseudosphaeriaceac 


between the M yriangial and the Dothideale 


and Parodiellina resembling the Saccardia 
Wettsteinina and Pseudoplea being hard 
of the Dothideaceas uch as VM 
of little theoretical importance whether 
angiale or Dothideale kor pr ictical 
» include it in the Dothideales, to 
nblance 
ome of the species, including 
in Muller (1951b ubgen 
Pleospora are more closely related to 
These species should be transferre: 
hould be raised to generic rank and placed 
as limited here If this disposition is accepted 
of Pleospora gaeumanni furnishes the fis 
development in this family In P 
from a single hyphal cell which divides in 


cal, parenchymatous stroma \ uninucleate ascogonium 


a trichogyne and a uninucleate antheridium develop within 


ving plasmogamy, the ascogonium produces a short 


nucleate ascogenous cells Che asci arise directly 

the ascovenous cells The relatively ew, 

individually into the stromal parenchyma in the center of 
\t maturity they remain more or less separated by w 
remnants of stromal tissue The cells in the 

troma become thick-walled and darkened « 


igenous pore is formed 
Family 2. Dothioraceae 


ller and von \r X 5S (1950) hngure 


Dothioraceae indicate that the 
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following 


ascostroma 1s pulvinate 
a single broad locu lled with a closely pac ked pali 
asci arising ina single group. Personal observation 

sp. indicate that it is similar in structure In its de 

a remarkable emblance to Dothidea, differing only 
instead of arising in discrete groups in several spherica 
a continuous layer in a single broad locule 

the asci, which are mentioned in some de 

family, probably represent remnants of stron 
connection with the Myriangiales Since there | 

of the occurrence of pseudoparaphyses in the Dot! 
seems properly pl 1 in the Dothideales rathet 


sphaeriale irdinal nan Dothiorale s ol \l 
(1950), therefore, becomes a synonym of the Dothidea 


Dot! ideaceat 


Recent developt ental studi on Systremi 
(Tode) Theiss. & Syd. (Luc, 1952), Dothidella 
(Walls Pheis >) (Hess and Muller, 1951 
berberides (Auersy indat , 1949) are 


ment with pre VIOUu 1 Tit level ment in th 


pnodiae Cat 


(Order RICHOTHYRIA 


lrichothyriaceae 


According to Petrak (1950), previous accounts o liar inverse 


development of the ascocarp in this family (see Luttrell, 1951) are incor 


rect [he ascocarp originate from a singl 
short bran h of the up rficial n 

ot cells both of which are m 

plate forms the base of the 

upper plate, whicl 

formed at the 

upward towa 

tissue of 

stage 11] rak’s account indi 

is not isual as has been suppo 

clear description of structure and development « 


position of thi apparent 


the correct taxonom 





bined in a sing] nfeldt, n. 1949 
von Arx, 1950; Mi Arx and Muller, 1954) for 


il) eT re r 


1938, 1949) first 


ferred genera 


(1938, 1949 


accepted because at 


paraphy ( Von Hoehnel (1907 cle cribed the 
I I 


and P’seudosphaerta as ari 


ny ny 
and at maturity remaining more 
tissue persisting a interthecial 
applied to the entire ascostroma 
According to their interpretation, 
monascou In ome, 


interthecial ti 


compre ec hetween 


( pse idoparaphy se 


pletel Le velopment 
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the same. They differ only in the degree to which the interthecial tissu 
is crushed, and this character is of little significance in the aratwt 
orders or even genera (Hansford, 1946, p. 5; Muller and von Ar» 
1950, p. 356) \lthough this interpretation has been accepted by many 
subsequent workers ( Petrak, 1923; Nannfeldt, 1932; Gaumann, 1949 
Bessey, 1950; Muller and von Arx, 1950; von Arx and Muller, 1954 
all available evidence indicates that it is entirely false Pseudoparaphy 
ses do not represent remnants of interthecial stromal tissue but originate 
as separate paraphysis-like hyphae prior to the formation 
This is indicated by all of the developmental studies that hay 
on this group of fungi. In addition to the studies listed previou 
(Luttrell, 1951, pp. 37-45), the reports of Urries (1945) on 
sphaeria cavanillesti Urries, Holm (1951) on Stigmatea gerani 
Fr.) Fr., and Luttrell (1953) on Glonium stellatum offer positiy 
firmation of this interpretation As Munk (1953) stated, “it 1 

and it has been evident all the time—that the filamentous tissue met 
tioned is a textura porrecta even before the growth of the asc.’ Sines 
pseudoparaphyses are not homologous with interthecial tissue, the tran 
tion even between forms in which the stromal tissue remaining between 
the asci is compressed to thin strands and those in which pseudoparaphy 
ses are present is not a simple one Phe Dothidea and Pleospora devel 
opmental types are distinct and afford an adequate basis for the separa 
tion of orders. Miller's (1938, 1949) definition of the Dothideales and 
Pseudosphaeriales, therefore, 1s accepted However, the new nary 
Pleosporales is proposed for the order Pseudosphaeriales as delimited 
by Miller [he name Pseudosphaeriales has been used in so many dit 
ferent senses that it has become a source of confusion. Furthermore 
the type family Pseudosphaeriaceae along with the type genus /’seuds 
sphaeria has been transferred to the Dothideale Pseudosphaeriale 
therefore, becomes a synonym of Dothideale Phe name Pleosporal 
is based on the most important family (Pleosporaceae) of the order, 
and structure in the type genus Pleospora has been demonstrated 
vara and Mollica, 1907 ) to be typical of the order as defined b 

lwo large families, the Pleosporaceae and Lophiostomataceas 
to be well established in the Pleo poral In addition sever: 


new families may be placed in this ordet 
Family | Pleosporacea 


Che older name Pleosporaceat is used for the family Ps 


ceae as defined previously (Luttrell, 1951) after the transfer 


stemmina (Pseudosphaeria) to the Dothideale 





Family a Lophio tol 


Family 3 V enturiace: 


lhe family Venturiaceae 
(1950) for a group of genera, such a Venturia 


Parodiella, in which the ovoid or ellipsoid, two-celled ascospore 


first hyaline or pale green but usually become olive-brown or 

green at maturity Munk (1953) also considered thi 

Von Arx (1952) provided a further discussion of this famil 
Che inclusion of Lastobotrys 1 (jue tionable unle 
can be demonstrated in this genu 


kamily 4 Botryosphaeriaceae 


Muller and von Arx (1950 placed this family f amerosporous 
genera in the heterogeneous new order Dothiorales hey later (vor 
\rx and Muller, 1954) gave an extensive treatment 

phaeriaceae, including a key to genera and ' | deseription 

large number of species. This family, as represented by the type genus 
Botryosphaeria with its perithecium-like locules and pseudoparaphysate 
centra, seem much less closely related to other familie of the Dothio 
rales, such as the Dothioraceae and Hysteriaceae, than 

poraceat It, therefore, is included in the Pleosporale Howe 
requires reorganization. Dothideaceous genera such as Guignardia 
luerswaldia must be excluded since they do not correspond to the 
Pleospora developmental type Bagnisiella appears to be Myriangiaceous 
in structure and may represent a link between the Myriangiales and 


Dothioraceae Although V locopron and killisiodothi cori 


centrum and a cospore structure to Botryosphaeria, the 


) 


these genera in the same family with Botryosphaeria represe 
neglect of stromal characteristics which, although not ot prim 
tance, hould not be ignored entirely l hese yenera, along 


in the family | ntopeltaceae ot von At and Muller (1954 
ionally retained in the Viicrothyriale 
Kamuly 5. Mesnieraceas 
lhe family Mesnieraceae was set up in the Dothiorales for 
genus Mesniera by von Arx and Muller (1954 It 
from the Botryosphaeriaceae chiefly by the brown, 
pores and multiple-spored asct al eems 
the Pleosporal 
Family 6. Didymosphaeriace: 
Munk (1953) proposed this famil 


(Didymosphaeria Trichotheciun 
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terized by two-celled, golden or olive-brown, otten finely 


Ast Ospores 


‘amily / Herpotrichiellaceae 


lhe Herpotrichiel 


aceae 1s a second small family proposed by 


(1953) for Herpotrichiella, Capronia, Berlesiella, and the new 


Didymotrichiella and Dictvyotrichiella Principal characteristic 


family are the hairy ascocarps, the small asci and ascospore 


greenish-gray color of the ascospore 


Order \ Hy 


‘ ‘ ‘ 


| in this order possibly could be placed in the 


Che families included 
Pleosporales since in both groups the asci cde velop among 
paraphyses However, the members of the Hysteriales differ 
round or typically elongate, apothecium-like ascostroma which is occu 
pied by a single, broad, often indefinitely limited locule hey probably 
are more conveniently placed in a separate order Che Hystertale 
comprises the Hysteriaceae and po sibly three other familie made uy 


1) 


genera of the Patell 


chiefly of lichen fungi Coccodothis and some ¢ 


ceae such as T7rybhlidiella ; Lecanidion may ultimately find ; 
in this order 

he Hysteriales corresponds in part to the order Dothiorale 
Muller and von Arx (1950) which was set up for the families Botryo 
sphaeriaceae, Dothioraceae, Hysteriaceae, and Phacidiaceac In a later, 
very extensive treatment of this order they (von Arx and Muller, 1954 
excluded the Phi: laceae and recognized the families Botryospliaeria 
ceae, [ntopeltaceae, Mesnieraceae, Dothioraceae, Hysteriaceae, and 
\rthoniaceae Von Arx and Muller (1954) divided the Ascoloculars 


into three orders, the Myriangiales, Pseudosphaeriales, and Dothiorale 


lhe Pseudosphaeriale and Dothiorale were ci tingul hed a follow 


Pseudosphaerial asc! cylindrical, 

out a definite tips ascospore ]—m: y-s : ascocarp opening 
a small round pore formed by resorption of ; apical papilla 
higher forms often lined with periphysis-like ’ 
nomyvcetes. Dothiorales asci clavate usually 

the base; ascospores non-septate to many-septate 

the rupture of 1; wr papillate ape» by 

“bitunicate Dh ' ‘The Pseudosphaerial 

Muller correspon Dothideales and Pleosporal 
difference in treatment ulting from their rejection 


centrum structure in separation of these two or 
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The Botryosphaeriaceae seem out of place in the Dothiorales Al 
though the asci may be considered clavate-stipitate, the locules in Botryo 
phaeria are perithecium-like and the pore is similar to that in genera 


which von Arx and Muller considered typical Pseudosphaeriale With 


the exclusion of the Botryosphaeriaceae, von Arx and Muller’s Dothio 
rales agrees closely with the Hysteriales as treated here, an order of 
Discomycete-like ascostromatic forms. On the basis of priority, the 
name Hysteriales is preferable to Dothiorales. The inclusion of the 
Dothioraceae in this order is debatable and depends on the emphasis 
placed on centrum structure. Although they appear superficially to be 
related to the Hysteriaceae, there is no evidence of the presence of 
pseudoparaphyses which are typical of the Hysteriaceae. Consequently, 
the Dothioraceae are tentatively placed in the Dothideales, pending 
developmental studies which will clarify their structure and taxonomic 


position 
Kamily | H ysteriaceae 


Lohman’s (1932) report of bitunicate asci in Mytilidion tortil 
(Schw.) Sacc., M. resinicola Lohm., Hysterographium minutum Lohm., 
and Gloniopsis brevisaccata Lohm., and Luttrell’s (1953) developmental 


tudy of Glonium stellatum should be noted 


Kamily 2. Opegraphaceae 
Family 3 \rthoniaceae 


Kamuly 4 RKocellaceae 


Ihe Rocellaceae includes principally fruticose lichens in which the 
ascocarp appears to be an ascostroma. Santesson (1949) has provided 


an excellent description of its structure in Dolichocarpus chilensis B 


Sant In this species the linear ascocarps are even more elongated 


than 
in any of the Hysteriaceae, sometimes reaching a length of three 


centimeters 


Order V1 VM icROTHYRIALI 


Syn. HEMISPHAERIALES, ASTERINALI 


Centrum structure in the Microthyriales corresponds closely with 


that in the Pleosporales, and to emphasize this relationship Luttrell 


(1951) placed the members of this order in the Pseudosphaeriales ( Pleo 
sporales) as the family Myiocopronaceae. However, the distinctive 
dimidiate-scutate ascocarp, in which development is basipetal as in the 
Stephanothecaceae, 1s probably a sufficient basis for the recognition of 


a separate order Although Hemisphaeriales is the first name pro 
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posed for this order, the name of the type family Hemiusphae riaceae 1 
not based on that of a genus included in the family Arnaud (1925 
segregated the genera with radiate shields in the order Microthyrialk 

Subsequently the name Microthyriales has often been used for the two 
orders combined. On the basis of priority Muller and von Arx’s (1950 
name Asterinales must be considered a synonym of the Microthyriales 
The Asterinales was composed of unrelated genera assembled on th 
basis of their asterinoid habit Che Microthyriaceae and the type tamily 
\sterinaceae belong in the Microthyriales lhe members of the Melio 
laceae, Capnodiaceae, and Parodiellinaceae are entirely different morpho 


logically Most of them are related to the Dothideal 


Family 1 Microthyriaceae 


Syn. Polystomellaceae, Stigmateaceae, Asterinaceat 


The separation of the Microthyriaceae, Polystomellaceae, and Stig 


mateaceae was based on relationship of the mycelium and ascocarp to 


the substrate Hansford’s (1946) \sterinaceae was erected for pec 


producing hyphopodia on the mycelium. All of these distinctions are 
based on vegetative character which are of doubtful value in. the 


separation of families 


Family 2 Micropeltaceae 


SVvn Hemusphaeriaceae 


Sub las I] | UASCOMYCETI 


Syn. ASCOHYMI 


In addition to the ascostromatic series uloascomycete 
there are isolated groups of ascostromatic forms with unitunicate asci 
which must be retained in the lcuascomvcetes lhe ascostromatic forn 
in the EKuascomycetes apparently have been derived through reduction 
of the perithes ial walls from true Pyrenomycete They do not consti 
tute a single related group but apparently have arisen independent! 
several points Nevertheless, they are tentativel 
orders, the Coryneliales and Coronophorales Phi 
tion would be strengthened if the ascostromati 
in an intergrading series w the perithecial 
have been derived Unfortunately, tl 
lhe stromatic Hypocreaceae and Clay 
ency toward reduction of the perithecial 


ful that any relationship could be established bet 


the members of the Coryneliales and Coronophoral 





526 MYCOLOGIA., Vol 


hypothesis that these forms are derived independently of the Pyreno 


mycetes from the Plectomycetes was advanced for the Coronophoraceae 


by von Arx and Muller (1954) and would apply equally as well to the 
Coryneliaceae However, the difficulties involved in this second hypoth 


are as great as in the first Chere is no adequate evidence for either 


Order | CORY NELIALES 


lhe two families, Coryneliaceae and Acrospermaceae, included in the 
Coryneliales resemble each other superficially in the production of elon 
vate, colummar a cocarps but probably are not related They diffe 
decidedly in ascospore and ascus structure. In the Coryneliaceae the 
clavate, long-stalked, thin-walled asci disintegrate and free the asco 
pores within the locule. Personal observations indicate that in Acro 
permum the tips of the cylindrical asci emerge from the ostiole and the 
cole Osporous ast Ospores are di >¢ harged fore ibly Mc( ormac k { 1936 ) 
furnished adequate evidence that the ascocarp in the Coryneliaceae is an 
ascostroma Although Brandriff (1936) suggested that the ascocarp 
of Acrospermum is ascostromatic, her study indicated traces of a peri 
thecial wall and true paraphyses in this genus. It is possible that 
lcrospermum should be considered a partially reduced perithecial form 


and placed in the vicinity of the Clavi ipitaceae 


Family ] Coryneliaceae 


Kamily 2 \crospermaceae 


Order I] ( ORONOPHORALES 


lhe Coronophorales were previously (Luttrell, 1951) divided into 
two families, the Coronophoraceae and Nitschkiaceae. Munk (1953 ) 
and von Arx and Miller (1954) agreed that this separation is not justi 
fiable. Accordingly, Fitzpatrick’s (1923) Nitschkiaceae is placed in 
synonymy with the Coronophoraceae 

rhe only developmental study in the order is that of Luc | 1952) on 
Bertia moriformis, a species which Munk (1953) considered a typical 
member of the Coronophorales The ascocarp of B. moriformis 1s an 
ascostroma consisting of a broad cylindrical base supporting a globular 
fertile apical portion which contains a single locule. It originates from 
vegetative hyphae which emerge from the substrate and intertwine to 
form a hemispherical stroma These hyphae become compacted into a 
pseudopare nchymatous tissue The periphe ral cells become thick-walled 
and darkened The centrum is composed of thin-walled pseudoparen 


chymatous cells which disintegrate prior to the formation of the asci, 
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leaving a cavity filled with mucilaginous material. In the base of the 
locule is a hemispherical “placenta” of long rectangular cells from the 
surface of which the ascogenous hyphae arise Che asci are clavate, 
long-stalked, and thin-walled The ascus walls break and free the 
ascospores within the locule where they continue to mature \ plug of 
thin-walled cells which extends into the outer layers of the stroma at 
the apex disintegrates and produces a lysigenous pore through which the 
ascospores are extruded in droplets 

Biciliospora velutina Petr. (Petrak, 1952), Scortechinia culicitella 
(Berk. & Rav.) Speg., and Scortechiniella similis (Bres.) von Arx & 
I. Mull. (von Arx and Muller, 1954) appear to be similar in structure, 
although the ascocarps are not as massive and open by the rupture of 
a slightly differentiated area in the apex instead of by a pore as in 
Bertia moriformis Che excellent figures of von Arx and Mullet 
indicate that the asci may arise from more than one “placenta” and 
occur in several distinct clusters within each ascocarp Their figure 
also clearly illustrate the “Quellkorper,” or rupturing mechanism, which 
is characteristic of many genera of this order, including the type Coro 
nophora. ‘This consists of a group of cells extending downward into 
the locule from the apex of the ascocarp which, by the absorption of 
water and swelling, rupture the apex and free the ascospores rhe long 
stipitate asci extend to various levels in the centrum. Their fasciculate 
arrangement, however, argues against the inclusion of the Coronophora 
ceae in the Plectomycetes, where they were placed by von Arx and 
Muller (1954). The long-stipitate, thin-walled asci, which are some 
times thickened at the apex and extend to various levels, and the pseudo 
parenchymatous centrum suggest a derivation of the Coronophorale 
from forms related to the Diaporthaceae, but no close connection 1 


evident. 


Family 1. Coronophoraceae 


Syn. Nitschkiaceae 


ERYSIPHALES, [UBERALES, PHACIDIALES 


The inclusion of the Erysiphales in the Ascoloculares (lLoculoasco 
mycetes) by Nannfeldt (1932), Gaumann (1949), and Muller and von 
Arx (1950) is without basis, as was indicated later by von Ar and 
Muller (1954). The asci are unitunicate and the ascocarp is a simple, 


nonstromatic perithecium. The position of the Tuberales in the Ascolo 
culares, where they were placed by Muller and von Arx (1950), also 


untenable since the asci are unitunicate, and von Arx and Muller (1954) 
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have abandoned this position Although 


Tuberale hould be considered specialized Discomycetes 


developed Plectomvcete , there no evidence 


sidered ascostromatic torms The Phacidiale 
cet The apothecium within the stroma 
menium of asci and paraphyses and a thin |} 


from the underlying stroma. Neverthele 
be considered true asco tromats 
they cannot be included in the 


Terrier (1942) and, originally 


IL hie Loculoa comvecete probably arose trom torn in 


, 
IU KNOW 


mycetes (1G. 1), although none in the latte group at 
which give any indication of the origin of the bitunicate ascu 


with the bitunicate ascus developed a tendency to produce their 


within a stroma The ascogenous hyphae penetrated the stro 


formed ovoid asci in individual locule cattered 


the undifferentiated stroma The speci presently known 


closely approach these primordial forms are found 
Myriangiales in /:lsinoé and Atichia (Fie 

represents a specialized side branch from the 

stroma became more massive and differentiated 


region Lhe pecies of M riangium show a progre 


of ascogenous hyphae until in W/. duriaei Mont. & Berl 


I 


the fertile region in which the asci are scattered is compose 


ascogenous cells \doption of the lichen habit by forn 

i:lsinoé or Atichia produced the Cryptotheciacea Che Stepl 
ceae represent a third, asterinoid series from the //sinoé type 
the superficial ascostromata became reduced to a thin layer and 


a shield-like plate of cells over the upper surface 


Che main line of development proceeded from Elsinoé tl 


Saccardiaceae, in which the troma assumed a more definite 
hape and the asci became more elongated and restricted to a si 


| 


kurther development along three closely lated lines 
forms classified under the Dothideales 

spherical with a differentiated central regior 

closely grouped, remained more or less separated by 
tissue lhis tendency produced the borderline grouy 


ceat Although the connection 1s obscure, the origins 
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be found among the superficial members of the Pseudosphaeria 


lhe Dothioraceae resulted from a second tendency Here th 


stroma retained its pulvinate shape The asci became more 


| 
and pushed up as a group into a single broad locul In the third line, 


numerous 


the stroma also remained pulvinate, but the asci were restricted to dis- 


crete groups in numerous spherical locules as in members of the Dothi 


deaceae In the Dothideaceae the stroma became differentiated in vari 
ous Ways In some such as Scirrhia spp. the locules were formed in 
perithecium-like protuberances from the basal stroma Simple Dothi 
deaceae such as Mycosphaerella could be derived as easily from for: 
such as Scirrhia by reduction of the basal stroma as from those in the 
Pseudosphaeriacea Possibly the origins of the simple, peritheciun 


wht in both of these line 


- 


like forms should be sou 


(nother distinct line of development from fungi in the Saccardiaceae 
produced the groups characterized by a pseudoparaphysate centrum, th 


Hysteriales, Pleosporales, and Maicrothyriales hose closest to the 


primitive forms in these groups are probably found in the Hysteriale 


Here the stroma is pulvinate or in higher forms elongate linear 

asc! are crowded in a continuous layer in a single broad loculs 

locule 1s formed in part by the disintegration of stromal cells as in the 
Dothideales, but a second type of locule formation appears Stromal 
cells above the ascogenous hyphae produce hyphal outgrowths (pseudo 
paraphyses) which grow downward and by mechanical pressure assist 
in the formation of the locule. In higher forms in the Pleosporales the 
asci are restricted to spherical locules lhe pseudoparaphyses becony 


more numerous, and the locule is created almost entirely by their growth 


The locule, therefore, is schizogenous in origin rather than lysigenou 
as in the Dothideal The stroma in the Pleosporales shows the same 


variations as in the Dothideaceae he locules may develop in peri 


| or subiculum as in 


thectum-like projections seated on a basal stroma 


Rosenscheldia and Curcurbitaria Reduction of the basal stroma 


produce uniloculate forms such as Leptosphaeria and Pleospora he 


Microthyriales are superficial forms in which the stroma is flattene: 
and covered by a shield-like layer as in the Stephanothecaceae. Usual 
the locules are similar in structure to those of the Pleosporale here 
are several genera, such as Polystomella, with elongate, indefinite 


limited locules resembling those of the Hysterial Phe point to a 
derivation of the Microthyriale Irom pseudoparaphy 
primitive than those now included in the Pleosporale 


| 


which the Microthyrial appear ly related 








he tes 
morphological da 

heen made in the 

including even 

nificant percentag 

these pect hav heen reinve 


| 


not prove to be entire Iv correct 


is much like the separation of species 


: 
available, developmental pattern eem 


tudy will undoubtedly 

extent that the line 

the ystem can be ¢ pected to become morte 
have approached the problen 

parison of long series « 


are already better acquainted 


position to determine how well 


\ny revision based on t 


1 ] 1 | 
have heet made Can ve considered ¢ 


' 


the other hand, there is no need to di 


morphologic al data that has accumulated 

he system of Nannfeldt (1932), whicl 

erection of the subclass Loculoascomvycete 

present data The line of thought, well sented | 

and Muller and von Arx (Muller a \ \rx, 1950 
Muller, 1954), which attempts to de ate numerou 
transitions between the ascostromatic and peritl ecial fori 
mately prove to be correct Nevertheless, it should 

this system is founded on a misconception of th 


tromal tissues, pseudoparaphyses, and parap! 


; 


only because the not inconsequential number of 
on these fungi have been completely disregarded 
morphological data must be full 
classification is to be developed 
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OBSERVATIONS ON GYMNOASCACEAE. 
MY XOTRICHUM UNCINATUM AND A 
NEW SPECIES OF MYXOTRICHUM 


Taxonomy witl IN the (;ymnoascaceae, even alt the pencri le vel 
is often not well established and, therefore, identification of speci 
may be difficult or uncertain \ study of the original literature 

as of Saccardo’s treatise of members of this family 

gorum, shows clearly that the diagnoses and d 

inadequate to permit conclusive identification of 

caceae which might be isolated by an investigator : present 


monograph of the Gymnoascaceae would be difficult to pre 


a Satistact 
pare due to a lack of detailed information concerning the structure and 
development of these fungi It is difficult, when they reach maturity, 


to distinguish among species in son f the genera on the basis of a 


CO 
carps alone Therefore, isolates shi tudied in culture so 

the cultural and developmental characteristics may be utilized 
Little work on the developmental morphology of the Gymmnoa 


has bee reported whi on f the de velopmental « aracters ha 


applied as an aid in the identification of speci 


The developme many species of the Gymnoasc: 
examined bh the au ir to determine vhether a sounder 


hed through the additional applic: 
haracter ()bservations made 


\dditiona 
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ent the results obtained fron 


and pec hye longing to otl 


Kunze and Schmidt (1823), in de 
and M. murorum provided ce cript 
first members of fungi now 
kidam (1880) described a ney p . Gymnoa 
reported on the de velopment | Nn | tothecium 
transferred to Myxotrichum by Schroeter (1893 ) 


the gametangia in this speci 

from the same hypha and spiralled about each other 
the antheridium, remained short, be 

eventually a cell was delimited termina 

coiled about the antheridium and 
cells put forth rhizoids while tl 
produce a thick tuft of short | 
its apex to lorm an ascus 

a covering around several 
these vegetative hypl ae Ix 
to form a loose peridium, tl 

tips and partly in longer appendags 
lkidam stated that no mature ascoca 


It tead, cle velopment ceased alter 


and produced branche 

Kidam reported that intercal: 
condiophores resulted in conidia 
pores were reported as variable 
haped, or rounded at the end 


Nannizzi (1926), the only investigator 
1 
(] 


of the morphology of M. uncinatum, de picts 


tern of development. He repor that 
Krom certain hyphae he ob 
veloped, and, after it was cut off by 
to form a swollen cell Phi 

and gave rise to several ascogenou 
with asci forming at the 


of his fungus differed from tl 


hs 
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rotrichum whicl ound was similar, 


mature structure, to th: scribed by 


study 


orphological development of other species of Gymno 
been reported by Dale (1903), DeLamater (1937a, 1937b) 
1944), Hotson (1936), Dangeard (1907), Matruchot 
1901), Baranetzky (1872), Eidam (1880, 1882), Lreteld 
lieghem (1887), Saccas (1950), and Emmons (1935) 


MATERIAI LN METHOD 


\ variety of media suffice yinnoascaceat 


In this investigation the fungi were ¢ \ al aud’s agar, witl 
either malt ‘ xtrose as the sugar source, Czapek’s solution agar 
PDA, and aga Che latter medium, devised by Lmerson (1941) 


ed ¢ «cellent al Oo o}r 


; 


particularly { tion of Allomyces, pre 
erowth of mnoascacez Since the developn nt of diagnostic char 


acteristics I! to be dependent upon particular sub 


trata, the appearan ft each growing on 1 va media 1 


t 


described The fungi were cult i Petri disl a amined 


quently in order to ascertain wl he imeceptior xual phase 


occurred pt iratior permanent mi of ita material 


the icroscope Is 


range 
etangl 


rmatiol 


tudied 


detecting croziet 
this study with 
mmature, were placed 


Ve IT and ther 1! 
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The peridium of the cleistothecium, while being obser 
ing microscope, was carefully removed from around tl 
ascogenous hyphae Then the cover slip was put 
tage of a compound microscope 


vas transterred to the st 
The immature asci and croziers we 
pressure exerted on the coy 
[he effect of this pressure wa 


through the microscope When the material had 


factorily, the edge ) | cover lip wa 
Ing out ol 


OTRICHUM UNCI? 
Gymnoascus uncinatus Kidam 
he diagnoses of Myxotrichum uncinatum presented 


(1889, 1906 }. kidam (1880), Schroeter (1893) al d Ma 


spects or differ fri 


eC ina 


t 
‘ ( 


(1901) are either incomplete In certain re 
details Therefore, it 1s desirable at this tu 


another in some 
a more complete description, including cultural characteristi 


VUyxotrichum uncinatum which 
cleistothecia, fits the 


isolate of was selected. trom the 


point of characteristics of mature 


thi 


| pecies as presented originally by Eidam 


(On Yp Ss. agar the colonies posses two type Ss ol 
or flocculent and white, while the 
nsists of conidial structure 


ie) 


ne type is cottony 


cream colored, restricted, and « 


tothecia appear in about 23 days white tufts of hyphae in the « 
areas The reverse ol the cottony areas 1s vell Ww, with the 
ising into the medium for a short distance; the reverse 


i 
areas 1 dark brown. 


(On Sabouraud’s agar the colony characteristics 
ame as on Yp. Ss. agar, with the exception that 


become green, brown, or yellow-brow1 
do not appear so soon, and « 


in diftere 


tothecia 


three months. 


Cleistothecia spherical, red-brown, 


light vellow brown as 


appe ndayge . 


culture, seen under the 


diameter, including the 
brown, cuticularized, asperulate, 


Peridium compo 
septate hyphae with appendage 
spines but mostly are longer and with un 


| hed one to several times 


are partly short, blunt 
Both types of appendages may be bran 


apice 





The short asperulate 


uncinate appendages are light brown, asperulate 


otherwise, 5.1—5.8 « 75-353 u If such at 
branches are also uncinate terminally. Ase 


rhit 


po til 


6.7-7.2 * 849.8 pw, and contain ei 


ephemeral, with the spores remaining in 
] 
sI 


ightly yellow, smooth, spherical, 2.8-4.2 

hyphae hyaline, 1.4-5.6 in diameter. Racquet m 
lhe imperfect phase consists of asperulate conidia be 
» ) 


traig! t cor idiophore Ss: col idiia obovate a 3 Pas } bs 


p in diameter 


The isolate of this species which was studied 
mycological culture collection, University of Illini 
lated by R. K. Benjamin from goat dung, March, 1949, | 
Chis isolate is designat as Benjamin’s culture 
\—3610. 

This isolate p ses gametangial initials 
similar from tl art and are quite different fron 


had reported om the same hypha (Fic. 3) ot 


(Fic. 1), two branches arise and proceed to coil about one 


or three times in a symmetrical piral The initia 
base, increasing in diameter to an enlarged apex 
is separated from its parent hypha by a septum 
becomes several septate (ic 
detected rom the enlarged 
ascogonium, a slender prolong: grows out (iG 
coil about the other branch, the antheridium, and become 
a septum from the branch which gave rise t 
divide the prolonga al ascogenou 

are produ 
short and form croziers nediately (I) 10) he 
do not form asci, but 1 


(Fics. 14, 15) 


iate cell pre dues 


\pproximately at the the prolongation is produced 


ascogonium, slender vegetatiy hes appear 
the gametangia 

grow down into 

nor do they take ¢ Im tormatiotl 


‘ 
11 


peatedly to form a ty f filler tissue abou 


SDA 


lend 


vametangium 


iCT 


whicl 


initial 


| 


another 


ry 


it 


formed from the penultimate cell 


I 


OZ1CT 
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within the ascocarp. Vegetative hyphae surrounding one to 


pairs of gametangia become differentiated to form the peridium 


though many of the cleistothecia are simple 


, containing 


| 


origin from only one pair of gametangia, compound as« 


from more than one pair of gametangia, also are formed 


The isolate of VM. uncinatum examined in gation 1 
different in its developmental morphology fron cribed | 
ously for this species by Eidam (1880) and by Nannizzi (1926) 
has been pointed out already, Nannizzi, in all probability, 
with a species other than M. uncinatum It 


to explain the difference in 


Is impo ible 


gametangial relation 


Kkidam and those observed during the course 


Results of morphological 


investigations of other speci 
ascaceae by the author (1954) i 


same species hav the 


idicate that different is 


same type of gametangial morphol 


Myxotrichum emmonsii sp. nov 


Cleistothecitis globosis, 189-418 « diam. apy 


brunneo. Peridit hyphis asperulati eptati 
formibus, vel brevibus, asperulati 
appendiculis, interdun 

rectis, omnibus levibu 

ovati vel subglob. 

globosis vel leviter 


2.8-3.2 46. Hyphi Oiudiis 


(Cleistothecia in diameter, 
pendages, light ark brown in culture, 


11 
Vi yell 


1-17 


different paret 
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a microscope. The peridium 
eptate, cuticularized hyphae, 

are of two types hort, asperulate 
non-septate appendages, ometime 


the apex hut often straig! 
perulate, 2.8 $2 
6.5-7.0 p, al 
spore adhering 
hyaline, spherical to 
spores measure 2.1 
of 2.1 
in diameter 
The impertect 
26-70 p 
Two isolates representing 
were provided by Dr. ¢ \\ 
dung in Georgia Phi pecie 
trichum uncinatum because it torn 
carp These appendages are long 
minally, they are not so cot picuo 
Myxotrichum emmonsit is separate 
in having light or dark brow: 
vellow-orange vegetative hyphae 
Colonies upon Sabouraud’s m: 


at first white. but later becoming yel 


pigmentation varying trom place to place 


red-orange from the start, with the pign 


) 4 | 
5 wee 


medium \scocarps appear in 
mature within one week Mature cle 

cattered upon the surtace ol the col 
clusters up to 5 mm deep at d extending 


Colonies on Sabouraud’s dextro 


he time the 


covering the surtace by t 
flocculent mycelium become 
they do on Sabouraud 
verse of the 
agal 
Colomes on 
on Sabouraud’ 
on Sabouraud’s d 
he gametangial initial 


with the antheridiun 
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tructure (1c. 18) The slender 
the antheridium (Fic. 19), follow 
delimited from its parent hypl 
once or 
coil time 
piral I usior gametangia 
vegetative branche trom 
ha below the ga 
the coil 


hypha 
¥ up around t 


anche prow | 


=) pta hOrm i 


metangia 


peridium n tl 
of which produce ascoge 
lypical croziers are formed, but the penultin 
idditional croziet The cell formed by f{ 
intepenultimate cells also produces at 


I ascogene 


to form a croziet \ cluster o u 


ner with the eventual penultimate cells of croziers ultimate 


Mia! 
Vici 


y phae im tine 


30, 31) Vegetative | 


the peridium 


Compound cl 


ing asci (FIG 
I 


differentiated to 


Peco ilie 


formed frequently 


Vl 


pes 1¢S oO} 


CTOZICT 
AcCat 


(1935) 


Olliver 


I he presence Oo! 
to six the total number of speci ot (symnoas¢ 
structures Iemmons 


B VS SOK hlamys fulva 


investigators 


reported to possess such 
the tormation of croziers in 
pecies which has been regarded by most 
Bisby, 1950) as belonging to the Endomycetales 

hould more properly 


eem that the genus Byssochlamys s| 


the Gaymnoase 


and 
pergillal 


| 
would 
«Al 


ied among 





36 


Delamater ( 1937a) 
erally recog ized nr 


1937b 
1944 


of Arachniotu 


| dame lla 
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lrachniotus trisporus Hotson formed asci through the intervention of 
croziers. Kuehn (1954) investigated representatives of six genera ot 


Gymmnoascaceae and found croziers present in all of the species studied. 


In a second paper it is intended to present observations on certain 


other species of Myxotrichum, <A discussion of comparative develop 


mental morphology of species of the genus is being reserved for that 
paper 


SUMMARY 


1. A search of the literature on the Gymmnoascaceae has clearly re 
vealed that the descriptions and diagnoses are often inadequate for 
identification of these fungi. Therefore, an investigation was under 
taken to establish sounder bases for classification of the GGymnoascaceat 

2. In an effort to determine whether gametangial morphology 
erve as an additional taxonomic character for the separation of 
the morphological development Ol many species ot Gymnoascace% 
examined, The observations on Myxotrichum wuncinatum (tkidam) 
Schroeter and for M. emmonsu, described here as a new species, are 
reported in this paper. 

3. Myxotrichum uncinatum possesses gametangia which are similar 
in appearance in the early stages. This is not in accord with what 
kidam has reported. 

+. The gametangia of M, emmonsti consist of a central club-shaped 
antheridium which becomes encircled several times by a more slender 
ascovgoniuml 

5. In both species croziers are formed prior to formation of asc1 
Indications are that croziers are formed in all species of the family and 
may he looked upon as a characteristi« ol some phylogenetic significance 
in establishing the re lationship of the Gymnoascaceae among the lower 


\scomycetes. 
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ADDITIONS TO THE PHYCOMYCETE FLORA 
OF THE DOUGLAS LAKE REGION. 


I. 
NEW TAXA AND RECORDS 


In the course of a continun 
flora of the Douglas lake region i 
interesting new 


lv ives 
1 
everal 


' 
iva ) 


et 116 
i 


Northern Micl 
lorms were 
of this paper 


onl 
included, as 


Sparrow, 1952 
found in 1954 whi it is the 
to record Chytridium mucronatum 
from Chippewa County in the Upy 
are new records of already described speci 
\ NEW VARIETY OI 


Rieth (1950) has recently de 
yncenytriace 
These 


ae, 
pine 


(one, 
covered 


} 


purpost 


A re 
, ‘ sal ‘ 
pper Per 


MICROMYCES OVALI 

~< ribed 
Vicrom strikingly 
covered in seriate fashion with 
wholly unlike the ornamentation 
genu We have found in Z 
21) 


from Austria ; 
VOCS ovalt 
were 


with 


COAT S¢ 
of any 

ygnema sp. a precisely 
In contrast to Rieth’s material, however 
the ize, being 36-40 1s compared with 1 
consider this form sufficiently distinctive 
WV. ovalis 


ours 
16-2] ws. lf 


to 


sevrevate 
MickoMyces OVALIS Rieth var. giganteus vat 

Prosorus hyalinus vel luteolu ell 
Ca ex circulares 


a 
spinularum feret 
ignotae 


porac 


Parasiticus in cellulis deformatis 
palustrem “Smith’s Bog” dictum, Chelh« 


Prosorus hyaline 


in diameter, bearing 


to light | 


yel 


low, ellipsoid, 36 
six circular rows of spines, 
sporangia and zoospores not observed 
ontribution No. 1030 from the 
University 


bs Department 
ot Micl iwal Biol 


indebted to Prof. H. H 
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elongation of the 


Michigan, June 24, 


\ NEW SPECIES OF DANGEARDIA 


interesting torm 


ited numbers 


Gloeodinium 


produce ~ 


penetr 


ites material 
Irom three 
penetrate cel contents (Fics [he { 


eniaryve 


below the body ol the encvsted ZOO pore 11 


broad a yst (Fics. 7, 8) 


nlargement expa still further to 


sporangium, wi bas generally re 


iris¢ eithet 


Dangeardia laé 
t 2. Older 


seated on the 





Myc OLOGIA, 


base or from a very short bas: 


: ae 
rudiment remains unchang 


gium which 1 


terminated by 


of the immature 


sporangium 


a ¢ () f 


pore becoming 


operculum 615 
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hrough with numerous refractive, 
1¢ zoospores are delimited 1 
; 


hecome clustered in the PlOvOSs«t 


\t zoOospore discharge the distal part 
and the first emerging zoopores ooz« out in close 


and become clustered at the orifice (I 1Gs 14-16) Here 
and dart of 


ne k de lique sce 


succession 
Seg 


quiescent for a very short time, then separate 


(Fic. 18). Laggard zoospores emerge individually and immediately 


they remain 


nt to zoospore discharge the sporang lapse 


The resting occupy the same position on 


zZoOSporangia, 1.¢ 1 the surface of the contents pro] 


zoospore cyst ie surface of t sheath and the long 


sistent The resting-spore wall is thick 


germ tube are 
and encloses the finely granular contents within which ts a large, eccentri 


refractive globule (Fics. 19, 20) No paired zoospores were 


uch as described by Canter (1946) a preceding resting 
it must be assumed 


of planogametes has occurred out in the medium 
I 


in Dangeardia mammillata, so 


| 
all 


that the resting spores are asexually formed 


il lt | 


\ comparison of our Dangeardia with the only other de 


the genus, J). mammuillata Schroder, indicate 


method of de velopment zoospore discharge, 


sting spores of the two species, howe ver, while 


spect to the host, differ markedly in 
LD). mammuillata they are formed 
e new specie ~ 
Schroder’s 
in our material 
might hye pointed out 
Michigan fungu 
For these rea 


mammillata 


Dangeardia laevis sp. nov 


Zoospot 
&-low dian 


1 | 
inciudent 
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porarum aliquantulum latiore et cra 
videtur non sexualiter producta, intu 


praedita 


porangium flask-shaped or 


zoospore cyst forming the 
22 > ps in total length by 8 16 p in diamete 


mooth, colorless, slightly thickened ; rhi 


ZOU pore globose or ovoid. 4 + ¢ 


flagellum 8-16 » long and an eccentric 


in diameter, the lirst ones to emerge 


before assuming motility, the later 


o 


away at once, movement hoppit 
tinous host sheath, globose, with 
terminated by the somewhat wider a 


5-3 py 


ameter, W 


a thick, smooth, hyaline. 


hinely granular, 8-15 pn 


} 
di 


parently asexually formed, germination 


Parasitic in ? Gloeodinium j (det 


Cheboygan Co., Michigan, July 3, 1954 


\ NEW SPECIES OF BLYTTION 


Blyttiomyces contains at present two spect 


1 


Bartsch and B, laevis Sparrow, the latter rece 
Douglas Lake region (Sparrow, 1952) Wi 
presence in this same region and in the Upper Peni 


I 
ingly distinct from other congeneric forms and indeed from 


ber of the Phlyctidiaceae by the presence on the porangi 


series of spiral thickenings. Unfortunately, the gus 


ceedingly small numbers on pollen and could not | 

Hence, few developmental stages were found 
Mature sporangia were ovate to globose, with 

apiculus and one, occasionally two, basal papilla 


ot ystem consisted of an apopl ysis trom 


rhizoids arose The wall of the sporangium 
tages, becoming light brown at maturity, 
to seven rows of helical bands which were 
the lower portion of the sporangiun 


in only a few instances The bos 


ale 


refractive globule and posterior flavell 
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sporangium, and upon deliquescence of the papilla emer 
through the discharge pore and swam away imn 

ment (Fic. 23). Following zoospore 
remained erect and did not collapse 
resting spores were produced in much of 
seen to germinate, however 


be described with certainty 


irre 
ncra 


ipiculum ferent 


lem emergentibu 


observatae 


Mich 


Zoosporangiun i \ Vi t 


apiculus, by 2 in diameter bearimg 


seven narrow ‘ igh, helica and } 1 extend from 


to the thick, light brow: 22 nig n diame 
1} 


vn, £ ter, 
endolotn part coarse and extensi\ 
trom whicl emerges ba ill a rhizoidal ; 


inches ly , ZoOspores pherical, +4. pi diametet 
eccentri colorless refractive globul 1.6 2 p in diameter 
posterior vellu the sporangiun 


subbasal cis | ‘ 


in Sphagnum and debri 


y pine polle 7 


. fourth 


Oedoqonium 


sula, growing ; li | with ( ontervol 


anus Its mo listinctis ature 1s th resenct 


culum of a 





Mycore 


parasite ( perniciosum 
pecie however, the ney 


Observations on stage 

that the zoospore comes to re 

a slender germ tube which penetrate 

larges within it to form the more 

Phe licate, branched rhizoids 

on the apophy sis and ramify throug! out the host cell 
is 18 a primary structure and not laid 

rhizoidal system Prior to « nlargement 

is contains numerous large granule 


development are carried into the sporangi: 


body of the encvsted zoospore expal d 


basal part becomes distinctly thick-walle 


region Developing sporangia are at 


ys 
shape but soon develop the characteristi 


final stages of development becomes an opercul 
material. The protoplasm of the immature 
| 


granular for a considerable period during 


contents of the endohiotic part have beet 
of the sporangium and the latter has reacl 
retractive globules are organized in the 


in number, increase until about twenty are 


cleavage then ensues. Finally the operculum 


tached to the sporangium at one and 
ingle amoeboid mass hey remain qui 
rifice of the sporangium before individual 
selves from the group (Fic. 26). During 

the flagella of the spore are in | 

back into the sporangium 

hecome free, after which it swims away witl 
empty sporangiun does not collapse but remair 
attached to one side and the basal, thicke 


(Fic. 27) 


Chytridium mucronatum 


orangium ovoideum vel 
altum, 11.2-15.4 4 diamett 
lam. praeditum, membrar 
: . 
sporae reliquam paulun 


98u diametientem gl 
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apophyse per cellulam ramificantibus constans; zoosporis 
primum in massam amoeboidalem cohaerentibus quiescentibu 
separatim motitat tibus, globosis 4.5—5 Ou diam., globulun 
diam. et granula numerosa includentibus Flagellum 24 

} 


durantes haud observatae 
Parasiticum in Oed nit speciebus in lacu di 


in peninsula superiore Michiganensi, 23 Jul. 1954 


Zoosporangium ovate or pyriform, sessile or with a 
17.5-23.8 high by 11.2-15.4y in diameter, the apex termin: 


1 


mucronate, solid operculum, 5-6 yw high by 5 w in diameter, 


colorless, thin r xcept at the base where the remnants of the z spore « 
persist ; endolotic system consisting of a short stalk which broadens in 


a globose apophysis 5—9.8 » in diameter from which emerge numerous 


delicate, branched rhizoids which ramify throughout the host cell; zo 
spores emerging in an amoeboid mass after dehiscence of the operculum 


and remaining quiescent for a few minutes, then swinming away with a 


hopping movement, globose, 4.5—5.6 » in diameter, containing an eccentric 


colorless, refractive globule 1-1.5y in diameter and numerous minut 
granules, flagellum 24-28 » in length; resting spore not observed 
Parasitic on Oedogonium sp., Cabin Lake, ¢ hippewa Co 


Peninsula, Michigan, July 23, 1954 


NEWLY RECORDED SPECIES 
OLPIDIUM ENDOGENUM (Braun) Schroeter 


In Pleurotaenium sp. and Cosmarium sp., small pond on road betwee 


Cross Village and Sturgeon Bay, Emmet Co., July 1 
Johns ) 


Not previously reported in Pleurotaenium from the United 


QLPIDIUM ENTOPHYTUM (Braun) Rabenhorst 


In oospores of Oedogonium s Nichol’s Bog. Bulbochaete st one 
] f k | 


11 


on road between Cross Village and Sturgeon Bay, July 1, 1954 (co 
and det. R. M. Johns 


Not previously reported in either host from 
previously indicated (Sparrow, 1943) this is a 


OLPIDIUM HYALOTHECAE Scherffel 


In Desmidium schwartzu (det. G. M. Smith) 
Bog, July 3, 1954 (coll. and det. R 
This is the first record of the 





Mycoiocia, Voi 


(JLPIDIUM SACCA 


In Cosmarium 


(OLPIDIUM GREGARIUM 


In rotifer 


I: K ~e, 


Reported twice rom ti | States (Karling, 1941, 1948) 


ROZELLA MONOBLEPHARIDI POLYMORPHAE Cornu 


Parasitic on Monoblephar macrandra 
july 1, 1954 (coll. R. M 
(ur material differed fron 


tized. 


not the hyph. Sone 
Phe ZOOSPOTes very minute, 
d single ) flagellum 


nus hinlk | re 
ornu pec , an “ think if doe 


first recorded occurrence it 


rOCHYTRIUM AURELIAI 


lebris from undet 
April 8, 1954 (coll. F 


Not recorded 


purified shrimp skeletor ait, d 


PODOCHYTRIUM 


()n Pinnularia sf 


Barr ) 


CHYTRIDIUM OLLA Braun 


()n oospore ot Oedoagqonium 
Emmet Co. (coll. and det. R. M 
(coll and det M I: Bart 


: ; 
Not previously recorded 


ZYGORHIZIDIUM WILLE! | 


On filaments of Zyqnema 
Barr, det. F. K. S.) 


‘ot previously reported from the 








SPARROW »p BARR: PHYCOMYCETE RECORD 


NEPHROCHYTRIUM uM Karling 
On moribund cell 

25, 1954 (coll. R 

4" | 

NOWAKOWSKIELLA R 


AMOSA Butler 


nucules of moribund Chara 
25, 1954 (coll 
ASTOCLADIA PRINGSHEIMII 


twigs, cedar thicket 


Rk. M Johns, det. F. K. S 


(on 


(FONAPODYA PROLIFERA 


on twigs, 


and det Johns ) 


(gametangial were found 


(;O0NAPODYA POLYMORPHA 


(on twigs, cedar tl 
R. M. Johns, det. F 


arp | al 2. 


Gametangial plants this species 
hirst reports ot 


(1954) 


VaAlli¢ 


VMONOBLEPHARIS POLYMORPHA Cornu 


On birch twigs, swamp, south side 
and det. F. K. S.) 
\PHANOMYCOPSIS BACILLARIACEARI 


In a pennate ciatom, Smith’ 
K ~ 
RHIPIDIUM AMERICANUM Tha» 
On twigs, cedar thicket, south sl 


M. Johns, det. F. K. S 


qoTre 


MINDENIELLA SPINOSPORA Kanou 


)n Amelanchier fruits as | 


ey 


July 26, 1954 (coll. as 












556 Mycotocia, Vor. 47, 1955 


MYZOCYTIUM PROLIFERUM Schen] 


In Closterium sf planktonic in Devereaux Lake. July 28. 1954 


ind det k \ Pater on) 









4 . . ! ] 
MYZOCYTIUM MEGASTOMUM de Wildeman 


In Closterium 


Canter, H. M. Studi n British chytrid I. Dangeardia mammt 
Ira Brit. Mycol. Soc. 29: 128-134, pl. 7, text-fis l 194 

Johns, R. M. and R. K. Benjamin. Sexual reproduction in Gonapod My 
logia 46: 201-208, figs. 1-17 1954 

Karling, J. S. Texas chytrids lorreya 41: 105-108. 1941 
\n Olpidium parasite of Allomyce Amer. Jour. Bot. 35: 50 10 figs 
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liaceou rgvanisn collectec im the vicinity ! 


NEW SPECIES OF GALERINA 


H. SmMitH a? Rote S 


Chis paper is a continuation of investigations on Gale? 
(1953) previously accounted for 28 species and discussed 
graph of the genus upon which we are engaged jointly 
contribution contains 29 additional previously undescribed 

During the season of 1953 we carried out a vigorous coll 
program in northern Michigan with the University of Michiga 
logical Station at Douglas [Lake as headquarters \ good sea 
experienced and much information on Galerina obtained, Mc: 
however, we found that the important microscopic charact 
ticular those relating to spore ornamentation, which we 
as a result of our studies on dried material, were also readily « 
and constant on the fresh material The results of that se: 
have served to strengthen our species concepts as embodied in t 
ously undescribed taxa included here extensive field work im the 
ern United States during the season of 1954 failed to turn up much in the 
way of galerinas that we had not had previously However, the seasor 
following a cold summer as it did, was not one of the best mushroot 
seasons for Galerina 

We wish, again, to express our appreciation to all 
our study, particularly to Prof. E. B. Mains, director 
of Michigan Herbarium, for publication funds to 
publishing this paper out of turn in Mycologia ' | assistance 
from the National Science Foundation, Washington, D. ¢ Mr. Wm. B 
Gruber of Portland, Oregon, and the University Herbarium supported 
the extensive field program of 1954 Che senior author wishes al 
express his appreciation to Superintendent Preston P. Macy ¢ 
Rainier National Park, for continued courtesies in connection with 
work there It is a pleasure for both of us to acknowledge the excell 
cooperation of Dr. A, H. Stockard, director o 


; ; 
Biological Station, in making the faci 


Published out 
Mi higan He rbarium 


Studies trom the Univer 


Botany, University of Michigar 


i 


Lillo, Tucuman, Argentina 
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560 ViYCOLOGIA 


capitate apex, neck about 3 » in dian 
with subacute apices; gill trama ful 
geneous, rusty fulvous in KOH, cuticl 


connections absent 


Habit, habitat 
area, Wilderne 
typ localit 

Material 

(bservati scent 
Innamon rr, along witl 

thi runne 


made w ] xcept 





gated agains 
ionally the 
area (a diffuse 
the plage area 
mooth plage is pre 


caretul focu 


15 mm late 
trict« lamelli 
“u, irregulariter 
} mm crasso, primun 


ubtili apore subfarinoso; hy 


Specimen typicum in Herb. U1 


Pileus 8-15 n broad, convex witl 
broadly convex in age, margin at first 


from the rudimentary veil, rwise glabr 


Sanford’s brown” 


to “ochraceous taw1 


flesh thin, fragile and wz _ odor none 


ceous; lamellae broad, at » subdecurrent, broace 


mm), tapering to edge of ca thdist: dull brow: 


brown in age, margit 


thick at apex, equal, fragile, 


at first covered over lower ha 
of the veil, glabresce 
spores 1O—] 


broadly ovate in 





SMITH AND SINGER: GALERINA 561 


arating around suprahilar depression to produce loosened wrinkled 


blisters, apical callus present; basidia 4-spored, 28-34 8—9(—10) pn, 


hyaline in KOH ; pleurocystidia none or rare and then near the gill edge 
cheilocystidia (36—)40-50 k 9-12 y, fusoid-ventricose to subecylindri 
apices obtuse, walls thin and hyaline in KOH; pileus trama homogeneou 


beneath a poorly formed cuticle of subgelatinous narrow hyphae (1 


well differentiated pellicle) ; clamp connections present 


Habit, habitat and distribution. Gregarious among Sphagnum and 


other mosses, Whitmore lake, Mich.., September, YS known only 


from the type 
Material exami Sm-33-1101, Type: Sm-33-]022 
Observations. The ferruginous color of the pileus in young 
a 


mens and the cinnamon-brown gills at maturity distinguish this speci 


y 
in the field from others of the G. cerina complex Under the microscoy 
the large almost angular-ovate spores are somewhat distinctive I hie 
habitat was a burn which at its edges had experienced quite 

growth of mosses luding Sphagnum, and it was in tl 


+} ] 


1 
oth collections were 


Galerina fallax sp. nov 


Pileo 
dentibus. sublibers ti ipi y dlide ochrace 


brunneo as * sport 5 calyptratis cheilocs 


que } fil atis ‘ os muscos omiterarun 
Herb. Uni M ic ‘ ; { Smith 1 H239 
Pileus 5—10(—15) mm broad, obtusely conic becoming broadly 
or remaining conic with a flaring margu 
glabrous, moist and hygrophanous, “tawny” to “ochraceous ta 
mspicuously translucent striate moist, fading r cinnat 
but darkening in drying, at first th 1 a pale watery 
scribing line; lamellae ascending, 
broad, edges even; stipe 10-30 mm long, filiform or 
tubular, fragile, glabrous, pale ochraceous above, ochraceous 
darker he low 
Spores 7—9 * 5-Oy, inequilatera 
tawny or darker in KOH, exosporium 
episporium at least over basal portion, apical ca 
+-spored, 17-20 * 6-7 yw, hyaline in KOH; pleurocy 
cystidia subventricose with obtuse 


} valine, thin walled, smootl , gl 


I 





iri? 

, , 
Viaterial ¢ 
< a¢ f 2 
] J]Y 
OS / ) 


17090 1115, 


evre vate 
work 1 
ri paration 
] 


be demonstrate 


purposes there 1 


Galerina acicola sp. no 


vatun 


mit broad 


glabrous 


odor and taste 


broad clo ( 


prow! 
with 
lighth 


narrowly vate, surtace 


exosporiun separating trom 


eparating in small 
| 


pres nt: bDasidia } 





yitat l stributior (,regari 


Lake, Mt. Wood Nat. Forest, Ore 


{) 





M ye OLOG! 


24 


tidia 26 


ERINA RINA var. cerina 


Pileus 5-15 mm _ broad, 
margin striatulate, color 
lightly paler, fading to buffy ta 
of fibrils; fresh relatively thi 


concolorou with surtace, odor 
subdistant pale h 
edges even; stipe 20-30(—50) 


undulating, tubular, ape 


concoloru 


over lower portion or becoming 


mains of the slight pallial veil, nz 


spores S./ 12 . > 


7 », inequilateral 
view ovate and very slightly broade 
in KOH under the microse 


{ SI hy lyut 
pe mootn hut ¢ 


iround the plage area a ragged boundary 


centage in each depo it eparation 


or separating completely around the 
basidia 27—3.5 x 8-10 yn, 
cheilocystidia 30—40(—50) x 


ventricose-subcapitate; gill trama regular, tawny from 


ment; pileus trama homogeneous, t 
pre ent 


apiculus to 


pored ; pleuroe 


7-12 4, some fusoid-ventrico 


awl 


Habit, habitat and = distributior 


more rarely on Sphagnum someti 


iii On 


in burned areas from Eastern North Americ: 


common in the spring and early sumn 


Material examined Singer N-]3 


i 


nell UU. Herb. no, 25019-typrr Galerula ¢ 


elor gated cheilocystidia ) : 11ISS-1TYP! * 1198 


36/44 (spores narrow) ; 36/47 


) 


4/56; 41246 (with some 
50> 41251 41252; 4126 
$1306; 41307 A] 509 
95; 41453; 41443; 1485 
11674; 41692; 42001: 42008 
42020 >; 42041; 42154; 42159; 42160, 
hrachycystts ) $2201; 42202; 42204 


13010; 43 13916: 43920: 440 


17010 


Le) 





SMITH AND (ER: CsALERINA 


Observations a strong tendency for pleurocystidia to 


produced wherever the hymenium has | injured 


;ALERINA CERIN ar. CERINA f, bispora 


A varietate cerina { rina basidiis bisporis, sporis 11-14 


liffert. Specimen typicum in Herb. Univ. Mich. conservatur 


Habit. habitat and distribution ()n Polytrichum near Whitemore 
ke, Mich., June 1951, Smith n. 44736 

(Observation In the dried condition, the pilei do not appear t 
different from those of the 4 sp red form. but there did seem to be 


capitate c] ; < Further observations \ | \ vhether 


Ss we now ; in is merely a bisporous form of the ty variet 


variety in 1 ] right 


ampullicystis var. nov 


ystidis longioribus apice 
os alio 
Herb. ¢ 


r 


1 


Pileus 2—6 mm broad, up to 5 mm high, obtusely conic to « 
umbonate, not acute, at times becoming conve glabrous 
grophanous, translucent-striate 


ling 


the striae and sometime al Nn mh lading 


buff when fade margin straight at first: flesh 


odorous: lamellae moderately broad. flat or almo 


horizontal, distan ubdistant, 
brown; stipe 10-30 
diam equal or 
some appressed 


} 
hist 


ple LiTcn 


tullaceou 





‘ 
VI vy OLOGI 


Sphagnum 





tniation 
concolorou 
tinctive; lamell: subdistant 


1 row of lamellulae, adnate 


oon “ochraceaous tawny,” edge 


thick, equal or base flaring a litt] 


fibrillose witl llow fibrils tow: 


yvlabrescent in 
Spore 5 Su OmMmewtlh 
or darker 
rugulose and around the apicul 
and thin heets, plage smooth 
pored, 26 30 K 9-10 p, | 
tidia abundant. 30. }? 
and obtuse to broadly round 
in many the broadly rounded ape 
portion; gill trama interwoven, pale rus 
ing pigment; pileus trama homogeneous 


Incrusting pigment as 


habitat 
{ stub, Hoh 
Material cited 


(observations ollection 





SMITH AND SINGER: G:ALER 


muxture 
is white It 
lahquamenon Falls State 
lorm nee } study Che most interesting 
is the production of broadly rounded cheilocysti: 


not fixed to tl xten at other types do not 


longicystis var. nov 


hiss 


M i 


| & mm broad and high, sharply conic o 


subpapillate, not expanding, glabrous, | 

striations, hygrophanous, pale fulvous to fulve 

“tawny” (between raw sienna and Peruvian 

tween th ae, when faded pinkish buff to pale ochraceous ; 
taste n lis ti\ lamellae distant, broad, ventricose,. ochra 


ascending adnate, edges even; stipe 20-30 mm long, 0.6-1 


equal, at honey-yellow above and over all at irst, becoming 
ochraceous tawny but not darkening appreciably from the 
with a thin ting of pallid velar fibrils over lower portion 

Spores 9-12.5 & 5.5-7.2 p, ov: in tace view, obscurely inequilateral 
in side view, rich tawny in KOH, wall appearing smooth but under oil 
slightly calyptrate and minutely areolately marked and with 
delimiting the plage ; basidia 4-spored ; pleurocystidia 
fusoid-ventricose with a ventricose lower portion and 
from subacute to oval-enlarged, 26-45(—80) «x 5.2-121 


times 2.3 ad and short, capitulum up to 9 » broad 
somewhat interwoven; pileus trama homogeneous, ding 
KOH; caulocystidia ventricose with gradually attenuate 
apices, about 31-45 » long; cuticle of pileus of na 


gelatinous incrusted hyphae ; clamp connection 


Habit, habitat and distribution Scattered 
River, Mt. Rainier National Park, Washington. 


Material examined. Singer N-/279; Sm-4045 


11 


one unnumbered collection (Tahquamenon Fa 


Observation lhe spores from 4-spored 


var, ampui stis. but the cheilocystidia 
However, the pileus of var. longi 

important characters, here, howe 

than in most other variants of G. cerina 


propose it as a variety 











SMITH AND SINGER: GALERINA 


Material examined. Singer N-/43, N-1174a 

Observations. The eastern variant differs ver) 
western material in the more inequilateral shape of the spores 
lew, a generally more obtuse pileus, and more ventricose lamellae 

What is probably the same variant was determined as Galera cerina 
by Bresadola (Atkinson Herb. Cornell n, 3956) It was collected by 
Atkinson between 4000 and 5000 ft. in the Blue Ridge Mts., N 


} | 


laS spores exactly as des« ribed above 


(4ALERINA CERINA var. brachycystis var. noy 


A var rina differt pileo conico, cinnamomeo 
(32—) 34-40 (44) 10-15 uw, obtusis Specimen typicun 


conservatum; Smith n. 33 6 


Pileus 3-5 mm broad, conic, remaining unexpanded, margin straight 
glabrous, hygrophanous, cinnamon brown moist, becoming pale ochraceou 
tawny before fading, ochraceous to “ochraceous buff” faded, translucent 
striate < when moist; flesh very thin and delicate, odor and taste 
not ve; lamellae adnate, distant, moderately broad, pale ochra 
ceous lik he faded pileus, edges even; stipe 25-30 mm long, filiform, 
equal ‘4 1 a small bulb at base lower part with scattered appres ed 
fibrils from the thin veil, upper part faintly pruinose, glabrous in age, 

ry brown over all 

Spores 8 . 7 , Inequilateral in side view, ovate to 
obscurely angul: Vi in face view, dull tawny as revived in KOH, 
the exospore loosening around the hilar region and partially separating 
from the epispore, with an indistinct apical callus; basidia 24—26 
Y lO pw, | ke. 3,4 pored spore size taken trom a 2—4 pored cap, 
in KOH ; pleurocystidia none ; cheilocystidia abundant (32—)34—-40(—44) 

10-15 yw, broadly fusoid-ventricose with short necks and obtuse apice 


thin-walled, hyaline in KOH: gill trama interwoven, hy: earl) 


so in KOH; pileus trama homogeneous, pale yell 


pigment; clamp connections present 


Habit, habitat and distribution Gregarious on moss 
iady places on sandy i] n Polytrichum piliferum ) 
Reserve, Pinckney ugan, July 21, 1933. Known onl 
type locality 
Material examined Sm-33-606, TYPE: Sm-33-61]0 
(Observations lhe short fat cheilocystidia and relatively 
led us at first to regard this as a distinct species but 
variability of the cheilocystidia in G. cerina and the 
spores born on a basidium in the material cited abo 


in the material available we have a true picture 





\ ‘ 
MI v« OLOGIA 


CERINA var. bresadolae var 


t hrach ( sti por majoribu ne 
Specimen typicum in Herb. Univ. M 


Pileu ie 12 mim broad at ba a 


ing unexpanded, 


long, 
ihout pale honey color and mo ap] ably darker 
fibrillose over lower half from remains of rudimentary 
Spores 9 6.5-5.8 p, inequilateral in 
broadly ovate, tawny in KOH. sm 


heath of outer layer bordering 


pored; pleurocystidia none se 
6-10 4, fusoid-ventricose witl 

ApIce vill trama somewhat interw 
? 


clamp connect Ss present 


Habit, habitat and distributior 
lake Mt. Raimer National Parl Wasl 


4 ( ‘ 
Viaterial examined Sm-40997, TYP! 


(;ALERIN NA Var. BRESADO! 


Pileus 2 } mm broad, conic-« 


not consistently acute, glabrous and smooth 


- 


(raw sienna to gold pheasant), but pales 

times also paler on umbo, hygrophano 

flesh imodorous; lamell: 

brown: stipe 10-27 x 0.7 

and then reaching 1.8 mm at bas 1 d , pruimate 


us to ochraceous pallid, unicolor , with extret 


vhitish veil in very young specimet 
spores YS 12 x 5 3 7 5 py only 

very many distinctly calyptrate 

pored (or intermixed with 2-spored o 


+.5—-12 uw, ventricose below, with constrictior 


neath a subcapitate apex (3.5-7.5 4), mu 


hyaline; pleurocystidia none; pilocy none 


apex of stipe; all hyphae with clamp connectior 


Habit, habitat and distribution. (¢ 
covers over very rotten wood, never 
fruiting from June until] August, Lu 


(see also Observations ) 





SMITH AND SINGER: GALERINA 


Material examined. Singer N-143, N-1174a, N-1233a, N-1323 

Observations The eastern variant differs very slightly tron 
western material in the more inequilateral shape of the spores and 
view, a generally more obtuse pileus, and more ventricose lamellae 

What is probably the same variant was determined as Galera cerina 
by Bresadola (Atkinson Herb. Cornell n. 3956) It was collected by 


Atkinson between 4000 and 5000 ft. in the Blue Ridge Mts., N. C., and 


as spores exactly as des ribed above 


} 
: I 


(;ALERINA CERINA var. brachycystis var. nov 


\ var. cerina differt pileo conico, cinnamomeo-brunne locystidi 
) 34-40 (44) 10-15 4, obtusis Specimen typicum in Herb. Univ. Mich 


servatum; Smith n. 33-606 


Pileus 3-5 mm broad, conic, remaining unexpanded, margin straight 
glabrous, hygrophanous, cinnamon brown moist, becoming pale ochraceous 
tawny before fading, ochraceous to “ochraceous buff” faded, translucent 


striate to apex when moist; flesh very thin and delicate, odor and taste 
not distinctive; lamellae adnate, distant, moderately broad, pale ochra 
< ] 


ceous like the faded pileus, edges even; stipe 25-30 mm long, filitorm, 


equal, with a small bulb at base, lower part with scattered appre 
fibrils from the thin veil, upper part faintly pruinose, glabrous 


pale watery brown over all 


Spores 8-10(-11) * 5-6.5 ym, inequilateral in side view, 


obscurely angular-ovate in face view, dull tawny as revived in KOH, 
the exospore loosening around the hilar region and partially separating 
from the epispore, with an indistinct apical callus; basidia 24-26 
9-10 p, 1-, 2-, 3-, 4-spored, spore size taken from a 2—4-spored cap, hyaline 
in KOH; pleurocystidia none ; chetlocystidia abundant (32—)34—40(—44) 

10-15 », broadly fusoid-ventricose with short necks and obtuse apices 
thin-walled, hyaline in KOH; gill trama interwoven, hyaline or nearly 
so in KOH; pileus trama homogeneous, pale yellow 


pigment; clamp connections present 
Habit, habitat and distribution. Gregarious on 
shady places on sandy soil (often on Polytrichum 
Reserve, Pinckne Michigan, July 21, 1933. Know 
type locality 
Material exami Sm-33-606, TYPE: Sn 
()bservations Che short fat cheilocystidia ; 
led us at first to regard this as a distinct spe 


variability of the cheilocystidia in G. cerina and the variable number 


spores born on a basidium in the material cited abo 


that in the material available we have a true pictu 
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Kt) 12 p entricose capitat \ I 
narrow necks and subacute apice rowly 1¢ 
it times with a prolongation trom the « 


individuals ; 
< ate 
i 


capitate 
or 


vhich in turn may 
neous cl 


trama homoge 


Habit habitat and 


avalanche, Green lal 


1952 
Material examined Sm-41/144, TYP! 
(observations The stature of the carpophore reminds 
acutus and the combination large, typicall 


finarius 
ystidia o 


and long cheiloc f the G 
copically In G. cortinarioides the ire calyptrate 
cystidia are the usual fusoid-ventricos G. casaden 


In Stipe 


and 


G. uncialts characters 


cheilocystidia 


9, Galerina subbadia sp. nov 


Pile 5-10 mn lato applana 
brunneo vel cinnamomeo-brunnes i i " 
10 mm longo, 0.7) mn urvate nodun 

lari levi praedit 


ta! 4 4 MM, a 
28-30 ( 


plus minusve 
vi sporis 7 perull 
ubnulli cheilocystidit aceo-capitatl 
ventricosis apice ingustissim 
Blue EKiver, Orego Specimet 
mith n. 7&4 

5 10 min broad, plat 


Pileus 
glabrous, 


1 
COLOT 


yhanous and 


curved, suriace 
translucent striate moist, hygroy 


fragile 


odor and 


adi a 


flesh thin, membranous, 


and broad, bluntly 


stipe about 10 mm lon; 


moderately close 


somewhat crenate 
equal or base slightly enlarged, very tragile 


een 
s > $5». inequilateral in 


in KOH, exospore 


suprahilar depre 


spore . 7 

tawny or darket wrinkl 

obscurely roughened, 

smooth, with ar apical callus 

cystidia rare to absent, similar 

28—30(—44) « 5B uw. ome cyl 
very narrow neck (2-3 » 
the basal part pale ochraceous 








SMITH AND ; (;ALER 


chraceo awn) KOH from heavy incrustati 


cystidia similar to cheilocystidia. scattered : 


Habit, habitat and distributior (sregarious o1 
Oregon, Oct. 16, 1937: Sm-7&45 It was foun 
1951 on a conifer log at Cut River Bridge, | 


Material examined Sm-7845, TYPE: Sm 


Observation his is one of the convex 


stirps & lriscopa The piloc \ stidia were pre sent 


collection S, but the spores in 36419 have a tendency t 


relation to their length. The majority of the cheilocyst 


to subcapitate The pleurocystidia noted in the type were probab! 


injured place sin the hyme nium and are not of taxonomic importance 
Phis species differs from G. laticeps in the narrower, less ornamented 


spores and presence of pilocystidia as well as in the darker colored pileu 


10. Galerina vinaceobrunnea sp. nov 


A (; stylifera colore piles vinaceo-brunneo differt 


Specimen typicum in Herb. Univ. Mich. conservatun Sm 


Pileus 10-30 mm broad, obtuse to convex with ar 
expanding to nearly plane or with an inconspicuous umbo 
glabrous, subviscid, ““Roods brown" to vinaceous tawny and retaining 
a dull cinnamon cast when faded; flesh thin, odor and taste not recorded : 
lamellae moderately broad, adnate, nearly horizontal, dull brownisl 
coming ochraceous tawny, edges even; stipes 30-50 mm | 
thick at apex, son what enlarged downward, surface thin! 
lower part from veil remnants, apex fibrillose-punctate, 
he low, pale r above and darkening slightly from the base 

Spore s 6 7 x + us. ellipsoid to ubovoid smooth ochraceou t 


/ 


in KOH: basidia 522 K 0-7 pw, 4 pored, hyaline in KOH ; pleurs 


} 


tidia none ; cheilocystidia ventricose-subcapitate, 18-26 * 3-8 p, the 


3.5—4 pw, thin-walled, hyaline in KOH; gill trama interwoven, pale taw1 
in KOH; pileus with a distinct hyaline gelatinous pellicle, beneatl 
tramal body is tawny or paler and of interwove 


crusted ; clamp connections present 


Habit habitat and distributior (sreganiou 


coniter wood, Miller's Bog, Burt Lake Micl . 2CD 
Material exami Sm-34/49, TYP! 
(Observations Nn important difference 

G. stylifera is of color, and in addition 


as much 








1935 


(1905-1910 





spit f. mamillata ( Sing 


cenoide mia 
ypt 6 1X0) 1950 


naa broad, 


abrupt con umbo. 
glabrous, hygrophanou 
Wi hetween them, transparent! 


huff and becoming almost mootl 


thin and watery. soft, odor none 


ubdistant (12-15 reach the 


moderatel\ broad (] 


pileus or paler, fina 

tubular, 

with pileu 
portion sometime 
<ecpt for the apical zone or annulu 


evanescent, smooth, distant 


5p in 4-spored 

; pored Caps, obscure 

vy, tawny in KOH, with slight! 
smooth but poor! 

Cc 


at times 
) 7 
and (8—)10 


inequilate ral 


\ 


In tace¢ VIeW 


irre ; 

porial ornamentation, with an appare nt! 
with apical callus or a tiny germ pore; basidia 
2-spored, some very irregul 
| 


ome Caps } spored, SO 
terigmata in 2-spored form 6.5—8.5 p, pleurocysti 
$5(-05) & 8-14y, fusoid-ventricose 


with constrictio 


abundant, 28 
eviindri obtuse ape» or 
a subcapitate tip, capitulun 


few with 


g 
~< 5S 


but occasionally a Ow 
| | 

pileus trama homogeneous, pale 6 hraceous towa 

hae with cl: 


le differentiataed ; all hyp! 


connect 


Habit. habitat and distributios (sregat 


often among mosses such as Bryum 
Karelia, lataria (U.S.S.R.) and Washingt 


the variety has a wider distributior 


like 
orthwestern North America, but it 1s 
ny trom neal Kiva 


Material examined. Singer & Freindling 


1936 (LIe)-TYPI 
2. Baker Lake, Washington, August 


appare ntly not commo 
| } 


( 


Vasilieva from near Kazan, 1 
22. 1941 (MI 


t so much becau 


()bservations Chis form 1s interesting ne 





buff 
moderately 


cending, 


modera 





Spore 


in buttor 


horizontal 
iceous brown! 
amon buff ( f 


red (Russian cal 


1 


oped 


pored ; cheilocyvs 


1 
ampu accouUus 





sporiun 


Galerina decipiens 


separans val 


} 
x 


nraces 


len moist, 


1 
equa 


darker ©« 


bf’ 
; 
laps 


pore surtace 





labrou 
saratoga 
t fadit 


} 


amo 


pro 
broad. 


acne 


at base 


retin 





(;ALERI 


(MICH, 


G. Aypnorun 
jor and mor 
arinaceous 


mere small 


ndeo ventrin 


pe Brutu 


to conve 


us except for faint fibrils along the margiu 


lamel 
pubescet 
ittenuated 
coloring at 
} 


Ocnracecnt 


appre ssed 


pore 


Material « 


()bservatior 


to ochraceous taw! 
r three-fourths th 
fragile, odor 
ecoming horizontal 
10-20 mm long 
ile, pruimose 
melleous © 
listinet ipical zone 
$5 yu, slightly inequilates 


marbled but 





ict boundary 


amon tan re vived i! 


6 p, subeylindri 


26 34 ( 1() ) 


Habit, habitat and 
yurned area, Mud Lake 


Material examu 





Galerina vexans sp 


whitish, 


lace fibril 


Spore 





If 
Irom 


found impossil 


17. Galerina naucorioides sp 


rwoven, yell 
trama homogeneou 
amp connections prese nt 

Habit, habitat and distr 

on moist soil, Huror 
Viaterial studied sm 
(Observation This 1 

|, a dark brown pileu 

G. carbonicola appear 


and dark colors but dittes 


7 picuously roughened 


Galerina tundrae sp. nov 


0-20 mm late 


ntibus, lati 


{ 11 
cum iamet! 





SMITH AND SINGER (;ALER 


induto; sporis 10-13 5-6, sublevibus, interdum discs 


| 
delimitato praeditis ; pleurocystidiis nullis; cheilocystidiis ditopi 
Specimen typicum in Herb. Univ. Mich. conservatun Smitl 


I 


Pileus 10-20 mm _ broad, obtusely campanulate, “hi " to deep 
“tawny” on disc, paler over the broadly striate margin fi moist 
but dull (not at all lubricous -B “ochraceous tawny” faded sh If iil 


soft, odor and taste not distinctive: lamellae distant to subdistant, broad, 


ventricose, ascending-adnate and soon seceding, abo ch 
edges fimbriate under a lens; stipe 10-20 mm long, 
hollow, fragile, concolorous with gills above and 
remnants faint, pallid 


Spores 10-13 * 5-H y, inequilateral in side view, ovate 


Mace i¢ 


MH, witl 


nearly smooth, plage faintly outlined in a few, tawny in K¢é 
an apical callus; basidia 4-spored; pleurocystidia none; cl 
abundant, of two types ; fusoid-ventricose with elongated nec] 
apices, 42-00 k 8-10 y; and elongated individuals 


12 broad and equal or merely 


lightly ventricoss 
vellowish cinnamon in KOH, of enlarged more or less regularl 
cells; pileus trama homogeneous, cinnamon in KOH, pigment-ine 


clamp connections present 


Habit, habitat and distribution. Gregarious on tundra-like 
below Gobler’s Knob, Mt. Rainer National Park. Wash.. Oct 12, 
\dditional collections were from Si 

Material examined. Sm-4045¢ 3, 2-spored 
spored; 40361; 40865 

Observations he terruginous to tawny pilet 
darker at the base than at apex, and long cheilo 
capitate or oval apices are distinctive In the 2 
Snow Lake the spores measured 1] , yp and 
scurely angular in face view ese the | marking t 
more readily than in the ty ’ nal yore 


abnormality not uncommon and thy 


19. Galerina allospora sp 


Pileo 8-12 mm lat 
} } } 
hygrophano, cinnamomeo-brunn 
adnati angustis stipite 20-30 mm longs 
deorsum = fusco-brunne: 
(35—)40-50(-69) 9.] 


Univ. of Mich. conservatun Smith 1 


Pileus 8-12 mm broad, sharply 


ing conic campanulate to expanded 





thickened hand ot 

wore appt ari 
apical 

content 


F s() ( —ff 


lar d apt 


12, 1953 
Material « 
14039 
Ibservation This speci 
naucorioides and G. tund) 
G. naucorioides 
and stipe, and th 

G. tundrae has mo 

eC il aye b 

ubapical thicket 


definitel) ll those 


Galerina tsugae 


12 mn 
amomeo-brunne¢ 
vel pallid 


tantibu 





isters (loose 
spored ; pleuro \ 


Vn pigment v 


ventricose above 


a long flexuous neck scarcely taperec 


rown irom incrusting pigment 


Kf )H thar I gill trama pigment mcru ted : 


Habit, hi: ‘ a listributior (;revariou 


vs, Mud Lake B ybogar unt Mic! 
Material examined Sm-44070 
Observ: 1s h fungus 


umbo and 


| 





Pileus 10-20 mn 


} vr harm 
nyy phan US 
and translucent-striate 
buff ; flesh thin, pliant, odor faintly acidulous 


hort-decurrent, + subdistant, (both young and old 


30 mm long, | 


to slightly fimbriate under 
a faint fibrill 


equal dar} red br 
broken veil, glabre 
Spores 9-11 » 
te im tace view awny in KOH deep 

led (under oil) and 

34 X 6-7 pw, 4-spored; pleurocy 
| 


lateral 1 sicle 


Or 
} | 


Melzer reagent 


faintly delimited 


t 


scattered, 40-00 5 pw, fusoid-ventric 
thin-walled ; cheilocystidia similar to pleurocystidia, scattered ; gi 
ubgelatinous (in KOH) but 1 


distinct, consisting of a layer of hyaline hyphae 2—4 hyphae thic 
yhae with yellow isty imecrusting 


e with subacute apices 


parallel but cells + ellipsoid, epicuti 


trama consisting of hy} 


' 
Clamp connections present 


Habit. habitat and distribution Closely gregarious o1 
| 


log, Mackinaw City Hardwood 
Sm-44054, TYP! 


kmmet County, Michigar 


Material examined 


(Observation This species ts close to G. unice 


cuticular subgelatinous hyphae are not appreciably narrowe 
making up the trama beneath, and the pleuroc) 
ly smooth, however, and 


colored ones 
imilar in both The spores 


slight 


(in this basis, it might be considered as belonging 
Cedretorum where it would key out with G. consobrina, fro 
differs in growing on hardwood, smoother spores which becon 


red-brown in Melzer’s solution, and the stipe becoming dark bay 


22. Galerina megalocystis sp. nov 


Pileo 25-65 mm lato, viscido, brunne 
farinac sapore miti; lamelli 
mm latis, pileo initio concoloribus ; stipite 50-90 
praedito sports &-10 Ou, verrucoso-rugul 
evoluto praediti pleurocystidi mdantibus, 60 
ubacutis vel obtusis cystidiis pleurce 
mucronatisve ad aciem nullis; epicute pelliculk 


tente fibulis praesentibu 


Mich. conservat 


hyalimts gelatinosis consi 


Specimen typicum in Herb. Univ 





OMITH 


65 mm broad, « 


glabrous, viscid, i 
to 


T paler 


umbo. 


mary 


thorn-brown”’ ‘ochraceous 


1 
yellow 


warm buff” « 


in ft 


Od 


he disc, tapered to ci Margit 


1 ] 
or slightly farinaceous 


bluntly adnate or with 


moderately close mi 
darker and mort rusty at ma 
al 
| 

hol 


longitudinally appressed fibril 


mm thick at ape with a thin apt 


] } 
al \ tif 


equal to sulx wwnward 


cde nse 
white ycelioid 


10 


ance, base ae 


Spores s 5S—H py. 


dark rusty brow1 
suprahilar de 

hilar end on s - ba Tate 
60—90 1O—15¢ 


subacute 


x ventrin 
, 


obtuse in 


to 


similar to pleurocy 


apice 


stidia (fully as 


1 ' 


viii eave, gi 


present on 


hymenopodiun a 


mymenium 


lie 


gelatinous pellicl 5p in 


I 


of pileus ochraceot clamp 


H; 
Trinidad, ¢ 


Material 


ution 


1935, 


bit. 


Smith v0) 


fles} 


decurrent 


ill trama para 


Parl 


watery 
cTu 
ton 


CONCH 


turityv: sti 


evanescent 


low, surface 


it 


giving 


Irie qui i 


rugut 


tendency for blis 


i4 spores stichia 


| pleuroc) 


Ose olten wavy 


illed : cheiloc 


ton 


ucrot! 
llel o 

it distinctive cuticle 
hyaline 


diam Or 


connection pre 


I 


(;regariou 


and 


ryYPt 





Spore 


nequilat 


iteral, appearing 


roughened 


1? 


, 
rudericola tro 


Galerina mollis sp. nov 


detritun 


Smit 


1 
With) ior 


o 


hbase darkening to watery 
Y » $5 5 um, 


in KOH, o 


remainder ot 


tt 


atte red, 





Habit, habit: il 
stems (ot ¢ apnoide 
Oct. 17, 1952 

Material « 
47700 


( Yhbser \ 


re spec 
cedretorun 


pophore Ss OCCUT a 


» 9 , ' 
of Psilocybe w 


Pileus 10-15 mm broad 


lace glabrous, moist, Ny gropha 


to dingy tan; 
moderately bri 
long, 1-2 mm 
pruinose, lower po 
Spores 9-11 
many the apex s ike, broad] 
darker in KOH, very minutel 
suprahilar depression marked by 
basidia 2- and 4-spored; pleuro 


stidia ; 


carpophore ; clamp connections 


trama tawny in KOH, homogeneou 


Habit, habitat and distrib 
a stream, Castle Peal 
Known only 

Material « 


(bservations 





noy 


If 


Galerina inconspicua 


wn, pallid pruinate 


pallid fibrillose from the di 


on margin of pileu 
pore 11-12 > 6-6.3 p, 
|. very finely punctulate or marble 

lerately d 


broa 
marked plage, mod 
n front view, slightly inequil 
; pored, with few ] | 


ba icia é | 

more rarely up to 97 » broad; pleuro 
KOH and NH,OH, ventricose bel 
and long-cvlindrical neck, usual 


ocy 


yventricos 


‘ 


tion, much | i pleuroc) 
} 


ous to light brownish 


hyphae with clamp connec 





Scattered 


| 


WOOdS, May 


litfers from 


somewhat 


ampullaceous 


nov 
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Habit. ha at ; id d 
moist by runoff from n 
Rainier National Parl 
Material examined 
40134; 40258: 40356 
(Observations ‘| 
ically non-darkening 
pileus The colored. 
the cheilo« ystidia are 
In Sm-40258 the cheilocys 
tions and have more of a 
collection here In Sm-40102 
variable f | was note 
were found 
broad dark spore 
pleurocystidia 
In some collec 
hecoming hay 
2p It ma 


the characters but mort 


28. Galerina funariae sp. no 


Pileo 10-30 mm lato 
adnati ochraceo-brunne! 
pallidiore, demum bi 

Om, minute 
hasidis tetraspori 
obtust! vel subacuti chetlo 
’ 


dermatocystidius stipitis fusoidet 


pecimen typicum 1 Herb. Univ M 


Pileus 10-30 mm broad, obtuse 


plane, surface glabrou moist, 


| 


triations extending to the disc, 


ing to sordid ochraceous buff Mmaryil 
flesh concolorous with surface, water 


distinctive; lamella 


(8-10 mm), adnate, o 


when young, concolorous 


- 


mim thi k. pruino r above 


with « ip Or paler, becoming 


5 


) wu, 


Iraceous 





(;ALERI 


i smootl 1) 
t 


minutely rougher 
ent : basidia } Spo! K 4 u. hvaline 
scattered, 35—50( fusoid-ventricose 


in KOH, apex obtu 


htly more el 


eilocystidia sin 
| 


rT sig ubparall 
Incrusting pigmet! 


, 
caulocystidia tu 


Habit, 


burnee 


also pre 
Material exan 
(Observations 
which become 
and pale mi 
minima by 
1 


much larger size 


29. Galerina thujina 


tricose with 


bran he 5 vl 
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times the apice more or les 

granular in water mounts of fresl 

KOH, walls thin and hyaline; cheilo 
with more of a tendency toward branchi 


heavily incrusted with pigment, clamp ce 


Habit, habitat and distribution Scattered on an 


occidentalis ) log, Vahquamenon Falls State Park, Micl 


Material examined. Smith 42589, Typ! 
Observations. The small spores have 
as separable as that of G. dec piens 1. separans o1 
characters of this species are the forked « 
spore The darkening stipe and cinname 


habitat on Thuja appear to be the disting 
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LEO ROY TEHON 
1895-1954 


His sudden and une Kpected death on October 17, 1954, at the age 


of 59, brought to close prematurely the long and useful career of 


lehon, since 1921 Botanist of the Illinois Natural History 
\pplied Botany and Plant 


Dr. Leo Roy 
Survey and since 1935 Head, Section of 


Pathology. Dr. Tehon was a charter member of the Mycological 


Society of America. In addition to mycology, he was interested in the 


taxonomy and distribution of vascular plants, diseases of vascular plant 


especially the diseases of forest and shade trees, and other areas of bot 
These varied interests are indicated by his numerous publications 


Many of these publications are in 


any 
on a ‘number of botanical subjects 
the form of circulars and bulletins intended to place botanical informa 
tion before the people of his state and the gene ral public 

Leo Roy Tehon was born in the small town of Dumont, South 
1895. He was the son of Patrick John Tehon, 


as a youth, and the 


Dakota, on June 21, 
a native of Ireland who came to the United States 
former Bertha May Whittier, a native of Nebraska and a distant re 
John Greenleaf Whittier 


tive of the distinguished American poet, 


Throughout Leo’s boyhood his family had very 


so that very early he had to 


limited income His 
father died when Leo was quite young 
He worked as a brake 


seek employment to help meet family expenses 
On April 13 


man on the railroad to help finance his early schooling 
1918, he married Mary Viola Bruner of Mattoon, Illinois, and fron 
marriage there were born two children, Stephen Whittier Tehon, on 
October 20, 1920. and Atha Lee Tehon, on January 20, 1926 


Leo Tehon died on May 5, 1953. His son and daughter 


thi 


as do his mother and two sisters 
The early education that Dr. Tehon received was interru 


1y 


time to time He attended the Catholic school at Sturg1 
and public schools of Deadwood, South Dakota, and of 
braska. He matriculated in high school first at Fremont, 
later at Sheridan, Wyoming. His undergraduate college traiming 
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LEO ROY TEHON 


at Fremont Normal School at Fremont, Nebraska, was 


Gregg School in Chicago, and completed at the University of Wyoming, 


from which he received his Bachelor of Arts degree in 1916 It was 


at the University of Wyoming that Leo became interested in botany, 





SHANOR: LEO Roy TEHON 


due largely to the stimulating influence of Professor Aven Nelson 
was here that he made his decision to pursue a careet 
botany. He held an assistantship in botany at Wyoming 
senior year at the University 

\fter completing his work at Wyoming, Leo became, for the year 
1916-1917, an assistant in the Department of Botany at the University 
of Illinois and commenced his graduate study \fter one year he found 
it necessary to delay further study at that time and accepted a position 
for the year 1917-1918 as a teacher of botany in the Arsenal Technical 
High School, Indianapolis, Indiana He served in the Army 1918-1919, 
first in the infantry and later, after attending the Army Laboratory 
School at Yale University, in the Medical Corps He received an hon 
orable discharge in 1919 and returned to Illinois as Assistant Plant 
Pathologist, United States Department of Agriculture, in charge of 
barberry eradication in the state, serving in this capacity during 1919 
1920 and 1921-1922. During the year between these two assignment 
1920-1921, he was employed by the Mount Arbor Nurseries of 
Shenandoah, lowa 

Dr. Tehon received his appointment to the staff of the Illinois Nat 
ural History Survey on July 1, 1921, and remained on the staff of the 


Survey until his death, except for one year, 1924-1925, when he tool 


leave to devote more time to work toward an advanced degree Since 
1921 he had served as Collaborator, Plant Disease Survey, United State 
Department of Agriculture He obtained the degree of Master of Art 
from the University of Illinois in 1920 and continued graduate 

his doctorate under the direction of Professor Frank Lincoln Steven 


while holding his po ition with the Survey He received hi 


Doctor of Philosophy from the University of Illinois in 193 


appointed Head, Section of Applied Botany and Plant P 
Survey in 1935 From 1924 to 1942 he was a con 
Tree Expert Company, and from 1945 to 194, 
Illinois Natural History Survey In 1947 he 
Professor of Plant Pathology in the Graduate Coll 
of Illinois a course on shade and fore 
direct research graduate students interested in tl area of study 
Since 1948 he had been a member of the administrative committee 
pointed by the Graduate College to supervise the curriculum for 
vanced degrees in plant pathology at the Universit 

Leo Tehon was a rather shy, modest, sensitive man a 
ested in the welfare of his community and of his associate 


classical music and played the violin for his own enjoyment and relax: 
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tion He was a student of pioneer history and interested in foreign 


languages. One of his last contributions was a translation from the 


Italian of Tozzetti’s paper of 1767 on the true nature, causes and sad 
effects of the rust, the bunt, the smut, and other maladies of wheat and of 
lassics No. 9. Ameri 


can Phytopathological Society. Dr. Tehon was especially ; » in the 


oats in the field, published as Phytopathological ( 


work of the Boy Scouts in his community and served the organization 
na number of capacities, for two years as President of the Arrowhead 
Council His further interest in the development of young people was 
evidenced by his contributions to the work of the Junior Academy of 
the Illinois State Academy of Science and his active participation as a 
member of the Science Talent Search Committee of the State Academy 
His other community interests were principally in the Community Chest 
and the work of various committees and commissions, to which he was 
usually appointed, established to fight the invasion of or to attempt to 
control such epidemic tree diseases as phloem necrosis of elms, Dutch 
elm disease, and oak wilt He was always willing and anxious give 
generously of his time to serve his community in any way his talents and 
experience would be of value He was a member of the Champaign 
IXxchange Club, serving as president in 1932, and belonged to the 
American Legion. He was a member of the First Presbyterian Church 
of Urbana and active in its affairs 

Dr. Tehon was a member of a number of scientific and professional 
organizations, 1n addition to the M yeological Society of America He 
was a Fellow of the American Association for the Advancement of 
Science, a member of the Botanical Society of America, of the American 
forestry Assoc lation, of the lorrey Botanical ( lub, of the ecological 
Society of America, of Nature Conservancy, of the American Phyto 
pathological Society, of Phi Beta Kappa, of the Illinois State Academy 
of Science (which he served as Secretary from 1943 to 1946 and as 
President 1946-1947 ), of the Shade Tree Conference (which he served 
as a member of the Executive Committee from 1944 to the time of his 
death), and of the Midwest Chapter of the Shade Tree Conference 
(which he served as Vice-President in 1953 and of which he 
President at the time of his passing). He also served from 
time on important committees of many ot these organizations 


years 1945 and 1946 he was a member of the editorial board of 


pathology” and for several terms served on the Editorial Cor 


the “Transactions of the Illinois State Academy of Science 
Dr lehon’s research interests were quite varied, bal luding ta 


and distribution of fungi, diseases of plants of economic importance, an 





hiotics, plant dise: VS, 


( ides, 


polsonous p! its, 
He 


publications number 


and others wrote 


phy includes only those more 


( learly mive ologi al nature 


ple plant pathological writing 


regarded as 


he Was 


that might be 


interested 


in which 


taxonomy 
extensively 


almost 90 titles 


prin 


aromatic fluorinated compounds 


and distribution of vas 


on these subjects and hi 


important titles pertaining to 
Chose 


De have 


dealing with other areas, for 


not been included, nor hi 


arily popularization of botanical 
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NOTES AND BRIEF ARTICLES 


emend 


rhizosphere 


pecimen mut me 
tion wa collectio1 


haracterization 
idence. | Itt) 


ngu 


emended t 


errestris 


vident tha 


4 
mice 


»picularia ¢: 


Umbellula gen. nov 


nine NC! 





min con 


1953. GWM 
26 August 


tact 


lecte d 
4/36. In addition to 
pure culture, Dr. Wet 
isolated the speci 

| 1 it he 


SOllS ane 


) 


trom an apple t 
Mr. Robert | 
wood colle 
pecies, 1st 
from Dr. A 

\ culture 


Culture Col 


profusel 
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ic. | ypicularia Icterus Photograph of | 
hellula terrestris ? Habit 120: 


3. Conidia 
branches (drawn by G Martin) 1000 


root-like appendage, * 1000; 6. Chlamydosp 


l pore 


characteristic of the other specimens ¢ 


xamined Since this 


continuous culture since 1939, it 1s possible that its characteristi 


have altered Its cultural characteristics were compared 


the Barro Colorado, Belgian Congo, Bandoni’s I: 


4 


lowa City specimens All of the cultures formed ; 





NoTES AND Brier ARTICLI 


} ! a 
ng growth in the medium in 


turned the medium black 
conidiophores abundantly over the entire surt. of the medium 


specimen collected by Bandoni at lowa City turned tl 


e medium vray 
ilso formed conidiophores abundantly Ihe other three ec 
mained pale yellow and formed conidiophores very sparsely 


the margins of the growths Che latter three formed very few 


spores. The Barro Colorado and Bandon cultures formed numerou 


chlamydospores which mav have been the cause of thei dark appearance 
"TL. . ] ‘ Saar} > . > ‘ ’ silty ! \] 
he same results occurred when the specimens re re-cultured 


though they differed in culture, there seemed to be no distinct 


logical differences in the specimens 


If Puc kel’s pecimen Is ever found and proves to be the 
l'mbellula, then Spicularia I[cterus will have to be transferred to lm) 
, 


ula. In that case, it will become the second species in the genu 


if identical, its specific epithet will have to replace that of Timonn 


] 


Fuckel’s original description is a 


Spu ularia Icterus Fuckel. Jahrb 
Pl. II, Fig. 34 


Cae spitibus 


septatis, fuscis, apice subdichotomo-1 is, ramulis apice 


tibus; conidius candidis, oblor ovatis, b it tipitati 14 


illustration of Fuckel reproduc 


lula terre 
iain differen is in the cl ter of the 
as the size of tl spo referred t 
Phe spores I re is are smallet 
septate 
In Saccardo’s system, Umbellula is 
sporae group of the Dematiaceae 
to e» my appreciation te Donald P. R 
correcting the Latu 


wort 
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SPHAERODERMA EPISPHAERIA 


surtace litter under beeche S, collected at Bo» 
in August, 1954, and placed in a moist chamber 
ame year, yielded various fungi, among them 
translucent gelatinous wall, later appearing bl 
| 


large, dark, flattened, lemon-shaped 


were not observed in the original materi 

ascospores and this proved to be the case 

im pure culture (G.W.M. &&77) It grow 

agar, On grass stems in plain agar and on sterilized rabbit 
rather erratically on corn stalks moistened with a weak solutior 
alts \s expected, asci are present, but gelatinize e: 
maturity of the spores (Fic. 1, A), and the 

characteristic shape and netted surface while still immer 

nous interior of the ascocarp, eventually emerging in a 

in both respects suggesting Chaetomium \ papillate 

from early stages \t maturity the ascocarps are 


1 


translucent, gelatinous walls, the black mass of spores showin; 

the walls, mostly from 250 to 400 » in diameter, with a definite fimbriate 

ostiole 9O-110 y long (Fic. 1, B, C) 

black, somewhat flattened, lemon-shaped i1 

when seen from the edge, and mostly fall within the dimen 

11-13 K 9-10 yp, but some smaller and some larger spores 

most mounts. The reticulation is rather regularly netted 

face, but the meshes tend to be long and narrow when seen fron 
xcept for the spore size, the fungus agrees reasonal 

description of Sphaeroderma episphaeria (Phill. & 

given by Petch (Trans. British Mycol. Soc. 21 

gives the spore size as 25-34 > IS py Che original 

Velanospora episphaeria Phill, & wr. (Grevillea 10 

a-d. 1881) says “.03 mm. long by .01 to .012 wide 

Petch cites five synonyms. One is, of course, the 

by Phillips and Plowright; two others are chang 

and by Clements and Shear 1931, and need not be 

\ fourth is Sphaeroderma epimyces Hohnel ( Sitz 

\bt 116 103 1907 ) which ! said to have been oul 

of a /1ypomyces, as was the original collection of Phillips 

as well as a French specimen they cite, but the spores 


flattened, and the dimensions are given as 24 28 & 13-18 


fifth synonym is Microthecium episphaerium (Phill. & | 





AND BRIEF 


‘ 


Fic. 1 


[he arrow 


Sphaecroderma episphacria 
indicates an ascus in early stage of 
were bearing 


within « 125 ( 4 
ostiol ~ 180 


ascoca®rps l hese spore 


remain nearly ¢ 


fimbriate 


tendrils 


ARTICLES 


asci If 


dehiscence 
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Mey OLOGI! 


kad Wi V en), ] 


Vicrothecium ( orda, 1& +2, wa 
irda’s genus was described 
character lulasne, in the Fungi 
n, described what he thought was 
lulasne was mistaken. Grove 
the genus and concludes that it 
decide whether it i the same as Microthe. 
There was no trace ot a }/ } 
Hill isolate was made When inoculated o1 


POMMYCE In tl 


talk sometimes no growth is made, somet 


i 


vithout ascocarps alter as long as 


; ; ' 
ubiculum is formed, looking much 


which the a cocarps stand out 


difference in growth appears 


stems, the best growtl 


at agar and on er; 
and the ascocarp develop on the 
ubaerial mycelium, as do many 
Despite the maller 
in size, probably associated with the mar 
am convinced that this isolate represents 


and Plowright and transferred by 


S. episphaeria. The subiculum, supposed 


be present or absent, dependi g upon envir 


out taxonomic significance Che cl: 
followed by the maturation of 

ascocarp, and their eventual discharge in a gelatinou 

pressure of turther spore formation at the base, is 


processes of spore tormation and discharge in ty 
the Hypocreales. The assignment of S phaeroderma to 
eem to be based on no more than superficial charact 
hould eventually be grouped with other g 
of ascus dehiscence G. W. MarTIN tate 


City 


Iienerthenema 


latum yar. syncarpon ( 





BRIEI 


of E:nerthenema 


found on rotting wood neat Brandt, Guilford County, 
Carolina The characteristics of this collection ditfer somewhat from tl 


cle scription of the species by Martin (N.A. FI. 1(1 73 1949 
These differences and the fact that i. berkeleyanum has not, apparent! 
been illustrated in published literature, seem sufficient justification 


brief note on the North Carolina collection (No. DMH 1535) 


present collectior was compared witl exsiccatt trom t 
Botanical Gsarden 


d from tl Herbarium (col 


Sturgis), an 
ind FE. C. Smith) 

The sporangia ol the North ¢ 
jet-black (with spores), and consis 
gradually or abruptly tapering ( Fic 

presence ot a flat or salver 
generic cl 


sporangia were observed (including those in the 


which the columellar disk was present If present 


frequently observ: by microscopic examinatior 


1 


r\ small, l verfectly tormed expansion 


Hagelstein collection the 


| : ang whi lack even a rudimentary colume!ll 


Lise 


the capillitium acuminate 
columella, o1 the columel 
completely blown sporangium ivinating 


| ) 
rmeqda 


qd suggestion o Imipertect 
sisting ot istent basal 


1! the specimel ‘ 


E:nerthenema papillatum 


threads are prea 


Einerthenema 





VM ve OLOGIA 


linerthenema syncarpon contained specimet 


columellatr disks lhose collections ide un 
the other hand, contained fructifications with 


disk Other features of similarity, howe, 
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WW JOHNSON, IR., Department Duke 


cepted synonymy 
University, Durham, North Carolina 


4 NEW MEDIUM FOR MO 


Phe lactophenol 1 ting fluid developed by 
choice of most mycologists for microscopi 


the 
‘| he long 


It has however, three 


popularity of this medium attests its n 
serious drawbacks First, its refr: 
close to that of the ce of many hyaline fungi, ren 
difficult to se Second, the Cotton Blue dye customari| 
stains slowly and often weakly and 


its color is unsuitabl 


used to increase resolution or contrast | 
solidify ; thus mounts must be ringed or stored flat, 


vreen filters are 


sion oil is difficult to remove without disturbing 
The first two difficulties, refractive inde? 
overcome by using |: hsin unting medn 
dissolving 0.1 gn 100 ml « 
should he a Wi q sible 

fuchsin are sin lactophenol 
i! iat cell walls 


are superior out more cle; 
pecially tor 
by n 


overcome pb 


Is more 


rapid, and the color 
The third difficulty, fluidity, can be 
half with Gurr’s ““Water Mounting Mediun 


; 


half and ha 
London, S.W. 6, England) Mounts made with tl 
firm enoug! or two 

tightly stoppered dropping bottle, 
shaped crystals may appear 
paper with the aid o 


tory of Public Health 


\GEOTROPI PORANGIOPHORE CONTROL FOR ¢ 


For stocks of P/ ces blakesleanus and of 
ard practice in tt cisadvantageou 
sporangiophore into contact 
even in five days 


whenever 
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sporangiospore CSCe in great 
nearby i fforts to restrain sporangiophors 
ugar content of the culture medium have been 
recourse was had to other expedients 
effective 
\ simple way to circumvent ; ningly inherent 
pecies, which has proved entirely satisfactory in the care 
cultures of P, blakesleanus and one of P. theobromatus, is merel 
the culture tubes. i.e. with the tube mouths downward 
porangiophores at first grow perpendicularly away fron 
the agar slant they soon turn backward before the sporangia are born 
that at maturity the sporangia are at the surface of the agar with the si 
what coiled and twisted sporangiophores adjacent—SuHuun-wei Hw 
\merican Type Culture Collection, Washington, D. ¢ 


THe INTERNATIONAL SOCIETY FOR HUMAN AND ANIMAL Mycol 


The International Society for Human and Animal Mycolog 
founded in Paris on July 6, 1954 by a group of scientists representi 
10 different nations assembled on the occasion of the VIII Internati 
Congress of Botany The following officers have been selected: P 
ident: P. Redaelli (Milan); Vice-Presidents: C. W. Emmons ( 
thesda), G. T. Ainsworth (Exeter), P. Negroni (Buenos Aires), 
Ségretain (Paris); General Secretary: R. Vanbreuseghem ( Anvers 

Phe objects of the Society are to bring together qualified persons 
interested in the study of fungi on humans and animals; to encourage 
the formation of regional groups of these persons; to organize meetings 


of the members of the Society on the occasion of International ¢ 


to publish, as soot! as possible, a bulletin. cle voted to human 


mycology 


All those who wish to become members of the International S 


Human and Animal Mycology are invited to send their applicatio 


1 


the General Secretary, giving details « nei alii ms together 
a list of their scientific publications he annual subscription has 
fixed at $3.00, to be remitted to ount } 133.700 of tI 


Secretary, Dr. R. Vanbreuseghem, ; he Banque d’Anvers 


Belgium 





ABORATORY REFRESHER TRAID 


ble Disease Center of the Publi 


series of retresher courses Of particular i 


two courses on Laboratory Methods in Medical 


1} cutaneous pathogen 


Part 2, on subcutaneous and system 


fungi, 1s offered from October 


fungi, 1s offered trom 


14to 25. Completion of Part 


or equivalent education or « 
a prerequisite for Part 2 


Information and application forms should be requeste« 
tory Training Services, 


( ommunicable Disease ( enter? 
Health Service, P. O. | 


ic T 
fox 185. Chamblee. Georgia 





REVIEWS 


Les CHAMPIGNONS, TomeII. SysTEMATIQUE, by Fernand Moreau 


Mycologique XXIII), pp. 941-2120, figs. 465-1300 


( Fone clopedie 
1954 Price 11.000 fes (about $31.00) 


Paul Lechevalier, Paris VI' 
Myco 
ached 


LOGIA 45 : 536-537 1954. The second, and even larger, volume rea 


It is entirely devoted to the 


lhe first volume of this comprehensive work was reviewed 1 


the United States at about that time 
and final part, dealing with the systematic treatment of tl 


also includes the indexes to both volumes, one to auth 


to genera and subgenera 
\fter a short introductory chapter on general pr 


cation and one one fungus-like organisms not regarded 
closely related to the fungi—Actinomycetes, colorless alg: 
Myxomycetes, including the Plasmodiophorales—the bulk 
broken into 21 chapters and occupying 1073 pages, is 


tematic treatment of the fungi by groups \ final chay 


the phylogeny of the fungi 


he 


Che classification adopted will 
le MASTIGOMYCETE 
1 the AMASTIGO 


ub 


seem unfamiliar to meé 


basic division is between tl 
chytrids, the water molds and the downy mildews, ane 
MYCETES, embracing all other fungi. The 


divided into the Zygomycetes, with the usual circumscriptio1 


\shbyales, Spermop! 


4 
Amastigomycete are 


ascomycetes { Protascales, Protomycetale 
r 


Dipodascales, Synascales) and the Dangeardiomycete 


group, characterized by the usually septate mycelium, with it 


ments (the author specifically recognizes that thes 
Ils” as usually defined) often uninucleate, the 


with “ce 
often accompanied 


distinct fructifications and the occurrence 
sory spore torms, of spores produced in asci or on protobasidia or 
This enormous group, comprising the great bulk of the 


subdivided as follows 


, , 
Simple \scomycetes Endomycetale S, Saccharomycetale 5, laph 


Carpoascomycetes 
\spergillales 
Pseudosphaeriale Hemiusph: 


\scoloculares | leomvece 


le ~ ler \ siphale s 
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agynocarpous Ascohymeniales: Sphaeriales, Diap 


1) , 
HCTIUAIES 


sales, ( oronophorales, Clavi ipitale s, Labou 
Discocarpous Ascohymeniales: Pezizales, Ostropale 
|Lecanorales, Tuberales 
Protobasidiomycetes : Uredinale s, | stilaginal 
Dangeardiomycetes intermediate betwee 
and Eu-Basidiomycetes: Auriculariale 
mvcetale - | ulasne llale ~ 
Ku Basidiomvecete s \phyllophorale $. Boletale 


teromycetaies 


he Fungi Imperfecti are regarded as a temporary group based o1 


lack of knowledge but are given adequate attention, major cla 
being based on spore formation or lack of it The pyenidial and acet 
vulate forms are thus reduced to families of the Conidiospori 


1 


The chapter on phylogeny is well worth carefu 


stud) 
that the inadequacy of the fossil record makes any such discu 


thetical, the author brings together the considerations which und 


erie 
treatment He regards the fungi as derived from a flagellate 

ancestry through four independent phyla, the Prosomastigochytridial 
with a single anterior flagellum, and no forms developing bey 
chytrid level; the Opisthomastigochytridiales, with a sing 

flagellum, leading to the Blastocladiales and the Monoblepharidale 
Dimastigochytridiales, with two flagella, leading to the Saprolegniale 
Peronosporales, etc.; and the Amastigochytridiales, the non-flagellate 
forms, which are presumed to be ancestral to the Zyge cet the 


Periascomycetes and the Dangeardiomycetes 


In the present tate f the classification of the fungi 


justified in presenting what he regards as an improvement 
systems When such a scheme { ly documented 
thought out as is Moreau’s, it 1s the full 
consideration While it seems 
concept ol the Dangeardiomyce 
bulk of the Ascomycetes without extremely careful 
known facts, the suggestion itself 
widely held but imadequately base« 

The literature cited 1s 
inevitable that 
modified certait 


a lew errors 


fundamental imp 
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ar to cone sucn er! 


attack the problen 


volumes 
fungi are stucied seriou 


their immediate applied importance 


ILLUSTRATED GENERA OF IMPERFE 
pp., 302 figs. Multilithed. Burge 


1955 Price $4.00 


This is not intended as a monograph of the imperfect 
an aid to teaching and as a ready means | identifyin 
tantial number of the imperfect fungi encountered on livin 
plant parts, in soils, and many other habitats where fungi 
the 302 genera described and illustrated, 283 belong i1 
nut of growth 1s such that the 


readily be taken for imperfect fungi The number 


and 19 are Phycomycetes whose ha 


than the number of figures suggests, since most of 
posed of several different drawings, showing appearance 
magnifications, sections where that will be helpful, relations to 
case of parasitic forms, variation and similar features 
with many of the generic descriptions, reference is givet 
ment where further information may be sought 
genera described and illustrated 
ven in modern comprehensive work 
tomary to regard the Fungi Impertecti 


to hy discarded a oon as the pertect 


the implication that such knowledge is 


that even when the perfect stage 


treated, for very practical reasons, : 


to be suspected that many of them whicl 


taye have long since discarded it, and ; 
selves to wonder whether some ever 


interest in these forms is demanding t 


than has been customary in courses devotec 


pronuses to be extremely useful, not onl 


laboratories where imperfect fungi 





asporogenous 


both sporogte 


were made trom flo 


1 
iCaves al d bark 


he Vtococc: 


members of th 


species and may undescribed 
fleshy fungi yi large counts 


vestigated proved to ‘ large t 


have been largely due to 
| 


surface of cells developing on more favorable substrata 


numbers and these may 


however, that the soil is important as a winter reservoir 
was checked by the addition of 0.25‘ 


teria and molds 
This medium had little effect 


to hopped wort 
and effect of exteri 


Findings on 


included.—G 








MANUSCRIPT 


Publication in MYCOLOGIA is ordinarily restricted to those who have been 
members in good standing of the Mycological Society of America for over a year 
immediately preceding submission of manuscript. Exceptions to this regulation re- 
quire a favorable vote by a majority of the Editorial Board. When a paper has two 
or more authors, the person submitting the paper is expected to be a member. 


Papers should be submitted in duplicate, typewritten and double-spaced through- 
out, to any member of the Editorial Board. When papers are not submitted in proper 
form, it may bi: necessary to return them to authors. They will be published in 
approximate order of their acceptance, except for the address of the retiring Presi- 
dent and papers whose cost of publication is paid by the authors, the latter run as 
excess pagination. 

All illustrations should be numbered consecutively throughout a paper, using 
arabic numbers and small letters for subdivisions, eg., Fig, 1, a ete. This does not 
mean that all figures grouped for convenience on a single page need have a single 
number, Figures should be prepared so that, when reduced, the width will not 
exceed 4 inches, and should be short enough to permit the insertion of the legend 
beneath the figures. Each article will be restricted to twenty pages, including ilius- 
trations, except when authors submit only one paper in two or three years of member- 
ship, in which case the restriction will be thirty and forty pages respectively. Ruled 
tabular matter is counted double. Should an author wish to publish additional pages 
in one article he may do so by paying for the excess pages at current rates, 


Citations of literature should be double-spaced, arranged in alphabetical order and 
cited by numbers or dates. In citing papers with two or more authors, only the first 
author should have the initials after the surname. The address of the author should 
appear at the end of the text, before the bibliography. 

Each author will be restricted to two pages of half-tone illustrations or three of 
zine line-engravings for each article, the total cost not to exceed $25. If figures 


are mounted on board, the cost of routing may be such as to restrict the space allow- 
ance subctantially. Should the cost of cuts exceed $25, the author will be asked to 


pay the excess. 

To comply with the International Rules, it is recommended that contributors fur- 
nish brief Latin diagnoses of all new species and genera when their manuscript is 
submitted for publication. 
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